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INTRODUC TION

S

BEACON: denctes a set-of programs organized to form a
computing tool to study defense of the continental United States against
strategic nuclear attack. The work has been predominately supported
by the USAF, Headquarters Systems Comman( under ¢ontract
AF 18(600)-2793. The purpose is not to evaluate current fozc’e:structﬁresv\\
(although this is-niot:an unreasotiable application), but rather to obtdind.
feel for the possibilities of newer techinological concepts. Wild iré(jsh(
ideas may form the othei end of the application spectrum,. though it
is-usually advisable to trim them down first.by traditional study pna‘.s.es,‘a,

Thus, BEACON has not been designed towaid the stiidy of a
particular weapon system or even type of systems, but {in intent at
least) towazd embracing éhe whole set of potentially interesting-inter=
acting systems of the hear future., Since it is difficiilt for a sinall set
of people to.be good visionaries over sich a vast tealm, the method of
procedure has been to concentrate on fuidamental iogical or physical
processes.of attack and defeénse on'a global scale and-to keep the
structure modula¥, replaceable; and open-énded. Ithas not been éa;sy'.
A distinction must'be made between the general procéduie that may be
termed; BEAGON and-any particular representation of it tha: may exlat .
ata particular time sich.ds BEACONT or II or III, etc.. It &q-»tﬁ@pit@big

that tepiesentitions be incompléte or unguitable for thé. fhext!!
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- application, Siuccess is often a coribination of é:‘cis‘ténce and édaptab‘aiiity‘.:: 0 0 ° "~ *

In this light the representation included here can only be fegarded as.a é"“"“‘”

o transitory-example of the geniral procedure. ‘ . - A ° K P “

e BEACON is not:a model, atieast not according to.the usual . s o _ . ° ‘

thoughts that the word model evokes., The germanic concept that . . _‘&1‘ ‘Q'.’ %

disinguishes ‘a.model is the \gcc;ui'ren.ce‘ of a central ¢ mai'nr‘ program ¢ - f' '\‘Si | S ¢

that controls the ‘processing‘«ﬂo‘wfaqcor;iirig“ to-some built-in logic which . - ‘f - " w

~ imitates or captures the esserice-of.soime real life activity, A key word “Mo e ;; ;f(

lies in built-in, The fact that mostmodels permit selective coiitrol or - A "1‘0 i

‘parameter variation-through inputs at ;:iin time, ¢a@qt destioy the o R ‘ o

essential feature of a definable pre-understood logical path, By contrast ' ¢ 2

-, R 1

BEACCN substitutes for the-central prograin & monitor which c¢ontrols ) i ° i

during execution other seinantic component programs for the ixéér in ‘the‘ ‘ . c '

‘way the iiser specifies. The entity takes.the form of.a computation by - . R : i

request; in the ordeér of request, and to the extent i"équested.. 1t is nqi;. »; e e { O&

farfetched to say that-‘BEACON: passes on to thé user the joy {(and the f ‘ <
task) of "'writing" his own maih program at each-execution. The fmetilod:? s

is simple and .ﬂ‘exiblve enough to suit-most-user type needs without the . 6

elaborate procedure a programmer uses of actually writing and com-

piling a-central program. The user payeaninitislprice b undersanding e

and organizing’his problem, but gains a:‘de;greé 6{ freedom and particas w oyl § ";

‘pation. Although the subject matter-obviously proliibits classifying S v:j

BEAGON as a general purpose software, within its scope this is. its ,'apii‘itt;«.
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SECTION 1 o

: ok

‘Since BEACON does not-have a prescribed logic, one canﬂpt “ <

draw a very informative flow diagram. It.seems besgt in this circum- . ' L

o ;

> . 1 : e13 - ) . ?

. stance to discuss each-of the main programs and'then to illustrate o b

some ways they may be exeércised on defense problens. The function. P o

. of the thonitor BEAM is only to:aid in effecting the latter and will be ” ;

) discussed later. .
- ' ’ :;\ . %
‘ e T & ;"

ATLAS : SRR &

g Almost always ATLAS will be the first program a user ‘will . 1
. ’ RiZ

PY wish to perform. The job which is accomplished by ATLAS is to initially. 3
ax ‘ {:

- set up in core memory what is éalled a facility record, The information. |,
’ ‘content of the facility record is to be a description of the status of the o :
4 geographical.and physical ¢haracteristics of the globally fixed elements Coe
= essential to the battle. Included in the ZFecord will be space for data : IS N
5 from some of the other programs. The eleménts are grouped into.sets , .
_ with each set given a name by which it is referred, What facilities.are S
necessary. is solély dependent upon the probiem being studied-and the. Q
programs to be used subsequently, Typically there will be sets to define . 1’?

. the targets: of the atticker, These may be counterforce, ‘cot.mr.é_rvaiue, or o

. ) - ) ) . ’ N h li ‘%

_ defensge sites. US-offense bases.are:often.included for this reasen; I ——- - — 7 ¢ ?C-‘
there ig to be an active defense theré willube one ormore interceptor ;:;

and/or sensor sets to affect the various battles, Still a third reason L ,7 :

: E . .
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for inclusion of a set may be for damage assessiﬁént‘qompa‘;‘isﬁz‘zs., Cew T

* Y N . a5

ATLAS decks for the 213 US and 26 Canadian .urbait areas have been; e 0 3
constructed since they are so comthonly used for damage assessment. «f : );0 " o
. o e, sk oe
Thue, the facility record {s-an open=-ended ursx dafined concept, - e

The ATLAS data deck required to supply the detailed information 15 by - ’ . . ‘V;
: : ol I o2

far the largest part of the typical input data. ‘The-common- way of’ ’ o : :‘:
generating ‘such a data deck is ta'~add ; delete, or otherwise shuffle a ) % ﬁ .
previous deck. With this in mind BEACON is so constructed-that it.is ‘ : S )°:
. ~ Yy o 3

not necessary for the user to.preserve or fgmémber@gg« gpecial order R &2
nor to supply couiits either of the sites within a set.or of the gets them= | < - ‘%,'g 6
selves. It is incumbent upon the user to femember the names hé has | A ’ K
R @ o

used. Anothér féature which rnakes it easier to generate a11:~A'TLAS deck . - ; 5. “
from cannibalizing existing decks is the personal order andf—fm;mat Lot 9 ;
-specification each facility set is permitted, ‘S;)urcg data may be ,pxesgnlte‘d{* J =¢§

in a wide variety of forms and more often than not the formats are.
mixed in any given run. It is then possible to input data. for a.sei-of
airfields as : name, longitude, latitude., while for urban areas-the

list may read: population, name, latitude, longitude, area; . .

< . *

The spécific information required about each.el¢ment depends.

SR A e

in paftUpon the nature of the sét, Curfently five distinctKindeof . - .
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facilities are recognized in BEACON II: sites, blocks, pfacg‘s, barriers,
and meshes: Sites are simple homogeneous elements which differ only

in-location and value, such as mé.’y siiffice for raany types. of military .

bases, The sites of a given set are assumed to have the same physical

“"radius and hardness for targetifig and damage assessment purposes.

-

Blocks may beused conveniently when a cluster. of point targets are

w

close enough together to be designated as a single squadron or farm and
yet far enough apart to require separate targeting; as for example

hardened.missile silos. Each block'is specified

-

as to location; size -

and unit value. When required each block of a given-set will be auto-

’

matically deployed into a squarish array of the specified number of points

around the senter of the squadron ''headquarters. The ha.:‘:ér;ess and

- --distance between points are sfét‘characteristics. Places-are used to
designate those elements;. vﬁotably urban areas, which cannot be reason-
.ably regarded as the same size. The individual information in this case
includes not only location and value (population), but speg‘i‘ﬁc area in .
square nautical milés. For tle three kinds of. .facilitiﬁe,)s so far sites,

blocks, and places it‘is optional but recommended that an alphanumberic

- e e e e mAawoss e Tost

desighation be-glgo stored to identify later printouts, . '
] ¥
Barriers-and.inéshes-are umsgianry faciiitiés; that is they are
not targatable nor agsessable, Their purpose is to allow the user to
introduée: a topology into -thc}‘—b% ttle in.a.form suitadble to.his problem. . .
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A barrivc is formed by simply giving a list of fence post locations, ixes ~ + .. [
latitudes and longitudes. In this casé the order of the listis meaningful. g e ot
ATLAS will automatically construct the barrier by connecting great circle :
arcs between succesgive posts and will close the ¥ing by connecting the .
N ]
last post back to the first. As thz barrier is traversed in ascending
. F s
order, ine arcs are numbered the same as the posts being approacl.d and ) -
outward direction is takén to be tc the 1¢ft, Bairiers often consist of a . .
dozen Or so arcs and may represent such things as probable detection ‘
lines, extent of fighter coverage, coastlines, etc. ‘A mesh is an exten- ’
- :
sion of the barrier concept by adding to each post a directional heading: .
* Headings are specified as: degrees clockwise from north and normally :
they are positioned to divide the outward sectors formed by the adjoinjng .
arcs. The exterior of the ring is thus subdivided into sections which /
> , 3 o 3\
. S °
are numbered the same as the corresponding arc (see illustration), . ATLAS _ir;
. : R
- .o . L~ . - e~ e - . ] 53
constructs great c¢ircle arcs so as to be tangent to the headings, -and they 4
. il
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forrn the global extefisions of the headings. (A heading of dve EAST
‘does not delineate the: latitude circle :at that point but rather the great . '
circle tangent to the latitude ci~cle.) “The interior is also taken to be .
" (AN
a meaningful section designated as LAST 4 1. Meches may-take a e
variety of.interesting forms froth simple pie-shaped sectors with no BN
interiors (posts all.at the same location), or.a répresentation of the
NORAD defense sectors, or even an inward spiral forming several layers
in an ingenious state-like map. The information about barriers and
meshes is converied and stored in vector component form for more rapid
utilization by othex programs. \
4 N
‘With proper key indications ATLAS will write the constructed
facility record on tape one (as the next logical record). One may also .
have ATLAS retrieve a previous written facility record from tape one
with ‘or without further card extensions. .As mahy-as a thousand facilities ..
. - oy oy
in up to thirty sets may be placed in one: record.
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el i : : appaeiimi
STRIKE ceLL ;
The STRIKE program can perform a number of interesting, L el
t2-sks related to targeting. The pfincipal task is to make a reasonabl‘y'vv ’
coordinated pre-war allocation of various portions of a miked stockpile ——
of offensive warheads against selected sets of targets under various | ) t
restrictions that the attacker miight wish to impose. The end result of . |
) oo, TE
this consideration is the creation of a warhead record. This is.a listing o
f61 each of the warheads used of their generated aimpoints with provision D bé
for later insertion (by other programs) of origin of launch and :probal_)'i}‘ifir, >
) ‘ )
of kill before ¥éaching target. The record is segr‘géaté&_‘ by warhead ‘ . J Q
typeés and contains its own keying information so that it may be read ( :
later if stored, ‘ | =
Warheads may be grouped .into different types:l.ecause of - ';, - '“s
actual differences in warhead charactéristics suchas yield, CEP, etc. ? . : 0
or because it ¢ attacker would prefer to ise them in différent waves .

(times) or for different objectives or delivered by different carriers. . ‘Y
Up to two thousand warheads split into as many as twelve .diffefent -types‘ ’ . J
may be considered ifi-any one allocation and placed in the same record. .. (
The attack..or at least this portion of it, is described by specifying the & V (
total number of warheads of each ty’pe,« the order in Whigh th‘g\types are - _.
to-be allocated (not necessarily the order of arrival), their expe‘ctéd* ,‘ . ;
probability of abert and CEP. T
. - . C )
-6 - T T

. ¢
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STRIKE presumes that there is an-appropriate facility . - - s~ ¢« o °F
r - - ; ‘J o : ::Q'L o "‘ ’.
record inh.meémoky contdining-the sets desired to bé targeted. The . R
v e - < "(: ) ~
¥ chosen iets are reques.~d in any desired order.and for each target R
- set = warhaad typé combination the attacker®s desired constraints . .
are stated. The main restriction is the mostnumber of warheads " o,
of this type that will be ailowed to any one facility of the set. A blank R
N : 3 : N . - q:
or zero here means no interest in this combination and the program a Ty
s r,\r “ . cc _}
proceeds on to those combinations wheré positive allocations are e e
permitted. Where.and within the stated limit allocation is; possible, Lo F
. ' . .. H o ["i
tiwo. basic choices are Open for determining the relative .allocation N £
N o It
amongst the contending targets = requirement-targeting or value :
« '3 . ‘1‘ .»g' “' X V\V . é
targeting. . PR
N 7 ’: RN ¢ y‘
If the requirément option is chosen, the attacker is permiteed. , > -, &
. v s t,
to specify the least number of warheads he would like allocated to-any . . AR
y tarpet of the set. If least.is thésame ag miost,th: user has-completely . }
O - ] { e < L . < s e T ::g
determineéd the allocation for this combination fe¢gardless of other IR
factors except the stockpile size, If a tolerancé exisis between.the . S
4
HE
. ; . - B Y . s ey 1. 2 4
least and most’bounds,a third nhumber - a required probability of kill ‘B
. - : S , é
x .
for each facility in the set - resolves the allocation to within fractional ) °
- - %
) . B
‘warhead round off (which may also be controlled). The pratability of . . ... .o £
kill level is however tlie weakest of the constraints-and will not be held R 1
- . ? - . - B »
. to when. it lies outside ‘the stated bounds. , S
3 5 . . e ?‘ , . ) ¢
4 1‘."7 - ) o e ‘e ‘L cf .
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When targeting by value options are permitted, these are . , - < N
considered only after the particular warhead type has fulfilled its Ce e
< . e N
requirement obligations. The remaining stockpile is thén available - .
for distribution by value. The object is to maximize the total value - .
destroyed. The aliocations of previous warhead types le...e the . o .
target compiex with a reduced set of (expected) values. Targets. . IR
' ) :,((‘ a o .
Wwithin the currently 2ilowed sets compete with each other, whether ) T
of the same set or not, based both upon their remaining values and e -
W*—-—___M\ N Au e .
their respective.softness to the current watrhead type. ‘Softness :
! is computed for each potential target.as the average single shot | Y ¥
) B
probability of damage, baséd upon a specified matrix.of weapon radii T ewk
¥ : ’ ¢
for éach warhead type - facility set combination, and previous specifications . ;
* . ~ . . . vy cf”
for warhead CEP, probability of abort, and target.sizes. If désix redifor . . ﬁ
* e ok
certain warhead types, the attacker's- estimpaces of the relative penée- L e ol
’ trability of ‘the defense to specific targets van b introduced as an )
additional modifier of the softness: The value returned then is the : o f;
. : 4
product of the target's remaining value and its softness. In maximizing . SR i
‘thie value returned for the stockpile available only integral distributions. . =~
of warheads are perm.‘ted. The mathematics underlying the program for
finding the allocation has been given ellsewhgi'el.
Academy for Interscience Methodology, AIM 65-T~18; Ta.rgetmg Program,
Revised, by N. H. Painter, Decémber 1964, pp. 5-10.. ,
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‘Once the ailocation of the warheads is completed the list T A
. N AP R
of aimpoints i{s constructed. For targets smallin area the . s s :
‘ toe ¢ RN 3
aimpeints coincide with the target coordinates and are taken from the - . R
: ‘ o i
* ~» 1
facility record. For each missile block the appropriate array is B ¢

ot

generated from the ATLAS parameters and the aimpoints spread out. L : ¥

over the array in sequential fashion as far as-the.allocation allows,

T m————— .

N a s PARE he

For large area targets aimpoint patt 'ns for each warhead type are

e

computed to '"cover'' the target as uniformly and multiply as the

allocation permits., » D

o
”
Ll 0T B L LT

For some purposes it may be desirable to presérve the T ;

’
£
3

x
Sty ralne 3

[

warhead record as it now exists in the form of undborted aimpoints, N e

% f

This.may be done by using blanks for the final two STRIKE data car(djsv‘a;pd

EEIH

-setting the kéYS so STRIKE will write. the record on tape 3; An N

N “ Rt
- -

alternative would be to proceed and read in 4 new set.of probability of - .

AN G D v

aborts and"CEP's, which thay be the sime or different from the

et

previous estimated ones. Jn this case STRIKE will convert the aim-

>
"

points to impact points with the prescribed randomization and will. | -

A P
PR N AT A

initialize each warhead's piobability of kill as starting out-with the

¢
(}

; Z;‘..;

5

specified probability of abort. If-desired STRIKE will immediately S '}

-
¢
hagiea i
prEsp N

Morite Carlo:this set of probabilities into random go-no-go choices. ¢ =

~

~ - T et

The warhead i‘eéor’d in its comipleted form may then be preserved

g ,‘~ :r.‘h(q‘v'\ u“ .

on tape. In either case whether the récord is put on tape ornot it -

remains in memozry.
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STRIKE rnight al¢o be called in order to retrieve one or

more warhead records from tape as needed thus obiriai:ipg the néed -

for reinputting and recomputing attacks which can'be used multiple
times. When this kind of call is made the option exists of either

accepting the record as is or setting up a new aboxt and/or impact

pattern, The latter would be a particularly convenient manner of
; performing Monte Carlo sensitivity ahalyées;

Finally.one may call STRIKE again in the same run-after a

ceitain amotnt of damage assessment has been recorded on a facility,

list and request additional targeting be generatéd. The updated values

R S

of the targets selected will be used ,(W};gthe;"i:he damage was. of the direct’
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or colocation nature) instead of the pre-war valués: This presumes of Lot
2

course that the attickér has gained.knowledge of this damiage sufficiently |
I3 #E'

well and in time to-incorporate it'in this targeting round., Sitice a hew. .. 1
e b

‘M N

warhead record is hereby geénerated, the offense force structure T e—
involved may be motre of the old force or contain hew types or ‘both. i
g

Tlius as one progresses. from one wiarhead record to the next; references. £ S
t6 warheads of type one and two for example may retain their meaning R
while types three and four have changed, , ¢
‘. h L e ‘,\_,-é:
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AT COL

+I2TION.

The MOTION program relates -sets of facilities and warkeads |
barriers and meshes which have been set up by ATLAS., Most of the
global geometric relationships are exploréd by means of the MOTION
program. Besides generating information for '§t§4ini:rins'ic value
certain specific information may be usefyl in DEFEND, particularly
for area defense systemns. Four distinct functions.are currently included
within the program, each explained in the following paragiraphs. Nome ‘
are restricted by frequency or order of utilization.

By selecting a particular mesh.and naming other facility sets,
the sites within each named facility are located according to the sector
containing their latitude and longitude. .A count of the sector distribition
of sites is made Aarid printad along with a.listing of the sector numbex

for each site. The sector designation for'thé site in the facility record.
is hereby tagged with the latest determination, Facil“;ties which are not
found in the facility record currently in, memoxry are ignored. If the

mesh is not in record, return is made to BEAM.,

By selecting a particular mesh and naming certain facilitiés

~

‘which are suitable for launch sités for selected warhead types, each

‘warhead in the sets chosen will be tagged in the warbead récor}i with-an.

1-11

to one another in. various ways. In doing so it makes extensive use of the
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approcriate launch site. The method for dete¥mining the launch site NP IR ¢

N PR IS o ( \.‘

stairts by locating the sector numbey, of :he named mesh.that contains - . & - . , %

. . At "4 N 3

. D e : g e ; %

the aimpoint or impact point of the warhead. The sector number is 'tl;teir» SRS Y (¢

R e ) LS b vE

used to find a corresponding site in the launch set, If, for éxgmpl’e;-;, Bov." e s R
£ - AR N .~ <

warhead: fell in.the third sector, the third launch sité of the specified . A {&2

set would be presumed to be the desired and appropriate site. There IR £
AR . t. 0wy,

z 'y . 3 oz . I R . U | &

should be atleast as many sites in the launch sets as there are sectors; v e DI

] 4 B . ‘ N . ‘ \‘ . O Al 3»}_.,

however, a given site may be listed more than once, and a given set R S SN

) ' 5 S “Q ’;}\0‘ IR

may bé used for more than-one warhead type. This methodis partic= < SN

’ ’ e e e L0 6 ARENE 8

ularly attractive when vange is not the domihate routing crite¥ion and R

° H 91{;

the usér wishes tordo his-own broad brush positioning of launch-or « N &

: . E S ger s

14

penetration points, If the warheads.are to be defended against by sector .. N A3

oriented defenses, ‘this should be thé méthod for sector tagging the war- - N

heads. using the same mesh as -~ Jefense. Otherwise, the mesh need not - - I O

correspond.and could be speéially designed for the routing topology. N T

Y 4

- id o : 3‘

Without using a mesh but naming launch facilities for other ) 3

warhead types together with maximum range constraints for each type, ol 2

) " < ~ R . » L. ?:

: o

a different kind of selection.-of launch sites will.be made. In this method.

the launch sité which is ¢losest to the impact point from among the de-~

signated facilities is found by computing the great circle-distances. If

R N Y e e et




not be seen by later defenses or .cai.tée any-damage assessment., The
out-of-range feature can under certain cif’g:urr;’s;ances be a planned
phenomenon for achieving a modified targeting plan.. Short range wea.pdx;s
used for hold down or defense roll up might well be targeted. this ways
Counts of the out-of-range kills as well as the loads :placed upon the
penetration or launch points in order to meet the in range targeés‘ are
printed out. |

By flarming appropriate barriers for selected wmai'heacijtypes,
for whom launch sites have been previously designated, information
relative to the attack'crossing these barriers«can be obtained. For
each warhead the position where the great circle arc from launch to
target crosses the sclected barrier is found. Not every warhead may
éross. For some the ‘ta_x‘jg’et may lie outside the barriér, i.e.Honolulu,
‘while othérs may be launched interior to.the barrier. Other paths may
cro$s rmore than once in which case the {irst computed-crossing >(16West
numbered arc) is used. For each arc of the bai_fri“e;"j:he sum of the
probabilities: of survival of the penetrators .crossing that arc (surviving
penetrators if Monte Carlo has been made) is printed out.as well as the

Weighted average: of iime to.go from arc to target. This information is

not howevér currently retained in memory..
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The DEFEND program is called for the $ingle minded purpose. . . s 4
- ‘ - . . ’ 0‘, e ~ - LS %
‘of incredsing the atirition on the atiack. The program. imay be calleddat .. . .o - 7
v B AN ! g B N cL S 2 +
. * . . ‘ ~ i ’_ . . H i
various tifhes and’in dach-call selected séts of defense facilities may be - R
. o , o ,\a cf\g;

requested to do battle in arbitary order or Tepetition. A varietyof local .. . - 4!

:
> oMo~ s
oY :

: ; e
area, missile, and diréraft defenses inay bé includéd. In each defeuse
& o

battle the Gefense facility is faced with the presence of a possibly mixed

. s . B cl
selection of offense types in a comrnon time span.. . ‘ : ‘a{.;,’ec s
. o o \.h «® Q@;
Sevéral geographical mechinisms arée available for confining. b S QON,
, e AN -, LO‘I'{:, ”:
the general commitrnent of each defense site os sector. Within the o T Y
’ % T
confined environment the efficacy of the site's normal attrition capability - . ™"« %
N ‘\\ N ‘(’}*0 M
becomes:limited with incredsed rapidity of events as the total raid is Lo e ke !
. , . & ‘¢: of
compressed in titne, The actual locale of the battles are not sought nor - Ty
.o «

o - e
are detailed intercept assignments or geometry computed. Given reasonable.. 2 g4
computation of forces which the defense ¢an mount and the segrnents of the.  *..0 |
< - « . ? s " 0‘}

offénse they are directed at it is not unreasonable to manage the interceépt <

<

variations a&s a random application of kill potential to-moving targets. v

I

‘ 3
B T e
Fach defense site listed in the atlas facility takes its turn.at B

doing battle in order. The $implést commitmeént mechanism is thatappro- .. ~ .« "¢

& - - i i el S e r P
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priate to local terminal defenses. Thé sites have.a ci¥cular radius of ) AR
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with pénetrator types including shrinking to ncthing at all. Those wa:hgaé&s

which are scheduled to impact within the coyerage and which are stillalive

I

at the time the site is ready to commit constitute its threat. Note the .

coordination which is thereby «chieved by overlapping sites sincea .

first site kill will not be a Second site target but a first sité failure will. .
b N
A second commitment mechanism is moxré appropriate to area

missile defense as such sites are not likely to be depioyed'neaf~targets

they defend. In-this an effective cir¢ilar inteFcept coverage around

the sitéesare assumed as before but this titne at some altitude, The S
iootprint ox ground ghojection of the equivaleiit coverage depends upon
A ) E R q L e {;;_;’
the direction.and angle of reentry .of the missile attack. With.such R )
N
information for the various missile types the-down range displacements oo
C e S
are-insertéd. A-similar‘type coordination occurs when footprints oveérlap; | !
. - P © g
Either of these geomeétrical partitioning.may of course be . Lk
N ) 5 R i
applied to.aircraft defenses, particularly of the Hercules or Bomarc type. . . .-
For iong range fighters the facility "“sites'" might be tdken as centers of .
N« ' o
. i A 5 ‘aq emae .- ! Ceae s o . . .. &
NORAD séctors of responsibility or air cap positions displaced up- range to
the center.of battle.coverage, although the reentry' is awkward in the latter g
. < s B - ¢ . ) A2 ‘
case. A third procedure is to request defense by sector. This entails ( i
. , B} ' s ~, ¢ Ji
thata esh appropgiate to the sectorizing be included in ATLAS, the = . = |
, ¥
defense facilities located by secto? by MOT ZON; and the defendable - o
¢ . o %
' 1

‘penetrators sector tagged by MOTION thh ‘the same: mesh Eagkg,sitey A
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then batiles those penetrators with the correspocding sector designation, e
A fourth procedure is to use a simultaneous donstraint of radius of A
< N 3
™
coverage and sector coincidence, buti.an apyiication is.not apparent.
Whatever the commitment partitioning proceduxre is, an . o

actual count of surviving penetrators is made. For the defense environment ..

-

point of view this count is miodified. If, for tae span of time allocated to
this raic, a group of penetrators.can be presumed to be all in.the battle_. P ’, ) .
are.a and remain there throughout each then has the same dwell time

as the raid time. If'a second group of fast moving'pensgtrators all pass .
through the baitle area during the raid interval it is assumed that they ef;ter .
afu leave-at ré.ﬁdor;» tités., FEach has a dwell time that is only a;"fraétiqn » |
of the raid time.and the numbexr présent at any moment will be on the. . B . L
average this same fraction, A third groupvoi' penetrators may ente:r

and leave the battle area at random rnoments, not becausc. of theixr speed,

but because their entries are straggled out over a long time relative to:the. . Lo
raid interval. Their dwell time should also be shortened.to reflect the <
lower density préesent during the raid. However; when handled this way
‘the defense only recéives. justice if fepedted raids are ca}.’iléd én. the stragglers.
Generally little is losy computationally by time. collapsing a straggled raid

N i
initc-one separateée simultineous raid if-saturation-and 'i:;ventozjy ready o «.Mf__j
a.llo\%r'ances are ma,de; ; : | . “'::':' ;

The count of penet.ators presént may be further réduced bya | .

visibility factor or increased by toe portion.of the cloud of false bogies

.
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accompanying the visible penetrators which.cannot be success;u;ly

discrim.aated against by the particular defense. This total density

of bogies persist throughout the raid time a..hough for fast penetrators.

the identities may be changing. The number of tracks a site or sector

is able *o maintain generally kas an upper limit:so that the probability

-

a given bogy'is a track.decreases as the number-of bogies approach the

saturation limit. This probability of track is taken of the form :
1 ’ z.
-1 { BOGIES : .

PT= e 2 \SATURATION; ( L
. , RN ;
I{ the bogies grearly exceed the: limit the number of actual tracks may in b R
’ ‘ SRS
fact decrease: Each intercept.made:on.a track requires a -ground data - R o
’ C y Q’\ N 5
. o 1
£ ]
link or communication.channel, .an interceptor salvo and.a .cértain . Loy

: B S 2
amount of tiree. The total number -of intercepts made during thé raid C e 3

; N . - o E
[2d - . - 3
may be limited by channel duty rates, interceptor ready inventroies:or .~ ‘.. -

) - ‘\, . Z 9
failing either of these a ¢ommand limitation when.a satisfactory number . S {
of intercepts per distinct bogy is attained. (If the average dwell time is T .1
half the raid time, ithe number of distinct bogies will be twice the numbezr S

L 7 . -
that'are on'the average present.) The intérceptor inventorymay or may . R

. e T P e 2 e Lot Y
not ke reques’ d to-be counted down as. intércepts arermade, There are s
- ¥atisaal applications for both missile and fighte T type defenses:‘:or etther S
+ request, The number of ihtercepts per track peér unit tirtne is computed, ve
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‘The probability of survival of every warhead within .the coverage décreases ..’ IR
p ' . N . é NI / ,{
in relation to the probability of kill .of the penetrator type per intercept; O >t
' - RN (A
. ¥ B S
the numbex of intefcepts per dwell time, and the probability of beingtracked.. . . . [
. N s J}' s & . ! ANy ’
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If desired the expected probabilities of kill may be left t6-accumulate . °_ bt
e e R N
through several battles oi they may be Monte Carloed each time. Itis; I :fgié
- o o ?"\ 3 ‘ -
génerally desirable to have each warhead-Moénté Caxloed-at'least the- LT NRH
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last time before entering the Jamage assessment program. The eXpected .- S
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ASS=SS : '

The ASSESS progrém manages all fhe damage assessments: -

desired on any orall real facilities whenever 'warheaés- have ‘\paS’S?dv“;
through the dofonss; Fhelllties do not have to have been targets and ‘ .
colocation damage is accountéd for:;. When it is called into memoxy
by the ‘BEA‘M:moiir}tor\, the next four input ¢ards.are read. These ‘c'a.zf@:s'
.establish the desired yields (in meégatons), the thermal efficiency ¢
adjustments (normally uhity), the fission-fusion fractions, and :thg

altitude type of burst (surface, air oz high altituds) fox all of the

[]
.

various warhef ¥ types. The program containé numerical data which
de‘iné blast contours, thermal.contsurs, and fallout.contours? >Thi’s»
basic data is for a 10MT warhead with 50-50 fission-fusion. For blas.
‘these contours ave concentric rings of Ibs per square inch overpressure

at various nautical mile distances from ﬁgrcun&*:zero‘({)Ei‘gure 1) For

thériial they afe rings of incident calories per square cm at-various

P

w

nautical mile distances (Figure 2): .For falloutithe contoursare a - :

nested set of oblong rectangles skéwed toward the down-wind {easterly)
direction, for total roentgens réceived in 48 hours-with no proteciion -

(Figure 3). 'The blast and thermal conlours.change for each of the
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uFsts, while the early fallout is assumied
to be appreciable only fox surfacé bursts. Fora particular warhead’
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type the appropriate altitude contours are scaled to the correct

L < vt Kalh LG A e s 1 I K PN T

v

yield; for blast.and fallout the scaling is by yield to the 1/3 powex; . - « B

b+ .
KR R D

-
tre AT

for thermal by yield:to the .42 power, S ‘

~r ~

= [ ‘
A particular set of warheads are withheld from (:oras\ide?agi:ign\

during thé current assessment if their altitude types dre set to a $ -

-
N, °
. :

negative oné, This permits different offensive components of the same -

strice to be assessed by different assessment calls, One advantage-of

this procedure occurs when the strike contains some time delayed e

élements and the defensé survival and effectiveness can be studied.and:

]

altered between waves. An aliernaté procedure which is some times

N N o X,
n - < .

S e
- useful is to-construct one '"strike kit" such.that different.combinations o _' s :
of warhead ty‘pes‘ represent different threat levels. or targeting .objec;tive‘sv‘..‘ > ’ ;
Each assessment then represent the efféctiveness of one of the tfr,zre‘ats,.,,» q.
In one application, the low threat was obtained by taking only wa,rheajté"m A .j‘ - 6" é

types 1 -~ 5, the medium threat was obtained byaug‘menti'ri‘\g'the‘ low. N -

threat with those warheads called type 6, and the high threat by the
further augmentation of warhead type 7. Warheads of type 5, 6, and 7
were all physically alike, the disiinction being only in the extent of

targets hit.,

N N &
“«

When the warhead initializations are complete, ‘vequests to *

< »
assess damage to classes of facilities ave processed. Each subsequent. |

input card requests one class in the facility atlas be assessed.and . .
, M (23 P

N v, . N
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supplies the levels of blast, thermal, and fallout stress {ox LTt
protection) considered to be acceptable for that class., .Onthe basis . .. -~ ' "3
R : T C ® %‘ ~
( . SN
of the class name: supplied (and previous ATLAS information) the . ° f
subroutiic distinguishes the need for five different procedures, o o4
o = B /‘\J §
depending on whether the class represents 1) bases of sites with PR
NN Do £a . - o
sitailarity in area and function, 2) strategic missile squadrons or .« = -
Lad > S & ~
"blocks", 4) urban areas with shelter data (on tape prepared by LAy
. R ) b s R .
the SHELL subrouting), or 5) ''rFural population" or continental map - . .. R
of values, Most #nilitary installations, with the exception.of I B
¢ . ) > ¢
missile blocks, are usually considered to be treatdble by the'firt~ = . ¢ :
. ) ) ‘-oq ) - ,';, \\
procedure, and this is the one discussed in detail, Thearea-of'the - s « = ' .
A .
.base (NRZ)*times the density of evaluation points. per square nautical , R S
< . - ¢ 13
mile (both inputs) determine how many evaluation points areto be N e
placed around each base, ‘This numbez is at least.one but ho-more  i- oL
‘ - (O . . o
than 400. Whatever the number,. a squarish pattexn of that many s
’ A .
points is constructed, centéred on each base and scaled to-cover the ° T
. e . - (:‘ . e
equivalent.area of the basé. (Figure 4), . . - e e
For éach-base in the facility clasgs, the list-of warhead. - el
impact points is examinéd. Warheads which have aborted, or beén . !
. . 4o cen e W B e et deew e o TS gl. §U. IR st L"'»M T _A;
successfully-defended-ggainst; oF-disdliiowed (by the altitiide ban - co
-’ i {
meéntioned above) are skipped. Those impacts..which are too #émote. <, e 3
. N - &
to affect the particular bases are also skipped. Fox each remaining - Coe .
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warhead the appropriate effects contours are placed around the . i
N ) O . * [l ‘ch ; - <7 :.

xapect point.. The location .of each of the basé evaluation points isr .~ [ | ~.9
T DRI AR S

found with respect to the three sets of contours and the xéspective. oo e
PSI, caldfie, and roentgen doses that would be received from each - . - ‘- i
‘ . ; _ aa ' PSS
detonation at the evaluation point are weighed. For blast and: . . S s
R f . . . N N .

the¥mal doses the point is charged with receiving the maXximium: levels '

found arnong all the warheads detonating whilé for fallout the dose is

i @

the cumulative of each warhead's contribution. In order to present K oW
to the analyst.an ifdication of the ¢ffects experienced on-each facility “ i‘

of this type,. the three types of dosages axe averaged over all the . e :

target's evaluation pdints and these averages are pointed for blast;. e T
) AN - . o o .
thexmal and fallout before target vulnerability to the "ahsorbed" effécts. - ...y 7
. - e S i

are considered.. A , T A A
VRS

When the doses have been .computed for all the evaluation T

points around the basé, the base survival is considered. The probability. - % ¢
a parti¢ular evaluatiod poixt, considered t6 representa portioh of the: . = > e

base, survives is detexmined from functions of the effective doses - =~

received, which are: the actual doses relative to the {input) stress - S ‘2
limits for the facility class., .For blast and thermal the functional T
: . . ,-xz,“ oAy : < 2 PP . - = . Y. :

relation is e (Figure 5), ‘while for radiation it fellowsa fatality - - - . .4
et © e e e b B s b . . S Lo i

table (Figire 6). The fraction of the base as a whole which is killed- g
- ! . Sl = s o’ 3
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MVA, may be assessed by directly reading in a density "map". FEach

1° by 1° latitude-longitude square .corresponds to:a base ¢ )31

in the normal procedure dnd has its own value., A specified square.
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This program is concerned with providing data on the, P
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blast and fallout protection the population might have in various . ) o4
N - - N ' <, - N ::
circumstances. The output can be made available to ASSESS which * 3
¢ [ ; \:r . gq
enables the latter to perform a more sophisticdted evaluation than ot
. O é
it would otherwise. Three distinct functions can be performed using .7+ =~ .4
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A basic set of data is required to'describe the phygigaj; - g - . Q

.numbe;: and nature of the shelter .spadéé that exist at each facility ‘sit\e'«‘. . f » % CJ
The natural facility is-of course the urban areas and tilfis) is the ng;a o ;o“ " N ] 4

for which a data bank has been acéumulated and used. There is n,é o“

reason why similar data could not be-applied to military or other ) o,

facilities that uontain special groups of people. The national $he1te¥ ) “ o
survey was the source for creating t¥& urban shell deck: ‘Sinc;g,» ?hé . o <~‘:’ i
origin form of the data was not accumulated in a manner to be et
applicablée to urban areas, selected component-data was punched on . L ) 3
cards far various pa.n.rts of the urban complex. This ‘consists -of the: ‘ - s /’)
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Bizeéau ranking)., ‘This is one instance where oider ia the facility regord " - 10
is important. The tabulation is usually made once since: survey data; o T
0T e Y L 1
-generally do-not change often and .a permanent shell tape written. .. et
-~ - " N S <" H
Thereafter, the master tape is used to geherate the Operating tapes - S

for SHELL and ASSESS. Both assume that the usban deck matches’  « . .-
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i number and order of places. ’ ‘

The second function that SHELL may do is. to.construct . © \\

S ~

and add additional shélter spaces as directed: The new Qéacegmay be - v 0

constructed at.a specified PF or PV categoxry ox both;. The numbezt o th

added to any given place will depend on if .and how much deficient ,t:ha}t R ! o
place falls below a. requested criterion. The implication in terms qf
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the national total xspagesqonstruc.:‘ted' is printed out. - " , e }
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The SURVEY program has been brought under the operating: = - < %o '

. - . ’ o't

¢omimand of the BEACON monitor and is exercisable; Ii is cugrently £,

more autonomous d thereby less in the battle stream. than the.other ' ,5‘ K
programs. Whr  ié Task 41 study settles upon an MGl attrition. . f .
inodel, it potentially may relate strongly to SURVEY and g;ogeijh:éi:,, - Co o 4
integrate moxre firmly. At piresént SURVEY may be used to explore 1 o
.questions  concerning missile and satéllite trajectories, theirvisibility . | :
. A . s :

by one or a group of sensors, and potential warning or intercept aspects: s
A humber of objects may be launched frém arbitrary places ‘

and directions around the globe with sifnple or elaborate descriptions Lt

of the boost stages and thrust forces. The gravitation attraction forces  ° =

by the oblate earth are accounted for and the drag forces change with - IS

' : )
altitude and cross section inh a density-temperature varyingwatrmosphere..
‘The spatial.and rotating earth trajectories are integrated from itheé :
force equations. A trade-off between speed (of computation) and .
accuracy may be made. . . R :

. , S N Ey

A group of sensors.may be deployéd any where. These . 4

: . o te e

sensors which-contain the trajectory in their horizon are indicated o ° E
@& a funciion of time as well as the object.position in sensor coordinates, :
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COMAND

plots of various geographical relationships between either sets in they . ;

S

R . . .o 2 .

facility records or in the warhcad records .or both simultaneously, Fof e g
o n

A separate map is produced with.each call. Witha lo‘éell ‘tessﬂt}fioh\ - ) il

A PR
e, % . g

the map framé canbe as laige as SQO‘ irr latitude by 126° in fl,q;ggitgd@af} N £

‘ v . ) :9

] 1 - g - :

Larger or smaller.dreas of the globe inay be framed with.a corresponding . .
N QT T L &

N o

loss or gain in resolution, The fiame may be positionéd anywhere. The & . "

; : > Lo Ry
U.S. may be nicely framed.by:a 259 % 60° map with ‘1./2” ge‘];l,,«s‘iz'es; i Lo

(290
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By maming a record, facility or warhead list, a facility se,ti‘ e
or type, and supplyirg a symbol, the program will print that symbol

in every cell.containg such a site or impact. Several requests.rnay: <t
e o T . . ..
be made for the same map when ¢ne wishes to view the correlation: .

between them. Cluttér however should be avoidéd.as multiple entries:

¢ o LT e
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to the same cell result in converting: the :symbols to-asterisk
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‘The first card of the data deck is a date.card wiich supphes the date. o ey

‘ et 52,:?:?»;,'

aname or numbez, and eight words for identification of the fun. Thls b { :v:}‘

R

information is printed out:at the very beginning &5 part of the heading - 91

for the run. The monitor is able to fead caxds in any format; it | ‘ ‘;"}_;':,:‘; ‘{‘:

passes them by until it comes to.a BEAM card, which.is identified \b}; - i

the woxrd "BEAM in the first .six columns of the card (-fhe"quotg sign ¥ “;;: &‘ Q‘i:
signifying a blank characte#). Thé nedt word (col 7-12)- is 2 subr Qutin;
name and must be spelléd precisely as oné of the available routines - ?‘i?‘;

ATLAS", STRIKE, DEFEND, ASSESS, SHELL", MOTION, SURVEY, . .. °

. o O v Qi Yy

u ) e O ety

COMAND or be completely blank: Any other combination of characters, - -»' v = 4
O e A N 3

such as END, acts as an end of run signal to the monitor. After the T }-’J';

monitor has processed the remaining information on the BEAM.card, - -

%

control is then passed to the appropriate routine requested. As each.

routine compiletes the work fo¥ which it-was called, ‘g;(')nu{;rolx i5 re"curz;egl.o’ p :
to the monitor which resumes: scanning the data-dgck for more BEAM* .
cards. Itis in this i’r;aﬁﬁer that the user achieves hus- pa.,r'ti'c;ipat‘io;; in. - - - q
the battle, By dwzdmg the problem into. apprOpna.te segments, — v

- - s e e T

arranging their order and msertmg BEAM* cards ag uefmxtmn of thzs

control, the user litérally commands the computer to fpve:g'efo:gm f:h'g PR

detailed calculations for a battle which h¢ outlines. : G e e
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helpful, Simple preliminary jobs are ngen Exrst. ,

»

1) Form a raw shelter tape for permanent uise from thg: ‘

Ve
.

«
v

survey data, no-construction, no utilization..
Date card - ,
.. ] . 2 ‘ ‘ -.)\LA\\u;
BEAMY SHELL" ‘ Keys} 5=0 N

{PF ang PV decks] - | e )

- B Tmers *Taby s e,

Blank card : ‘ T

.
-

P S

BEAM* END BN

-
,

¢
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f
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2) Run a missile trajectory féa:‘st‘.'BMEWS.‘ -

Date-card

s
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R DS T
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BEAM* SURVEY R

r

\
PRI W

[Seasor 1ist)

';[Boosté;“sté"gq data] .’ | o R

»
\

,CLaunch‘qutd dati] - - . .
Biank cazrd 5
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M i e e e s e mes e mam el ‘TA_--‘:‘—:’A_“_:‘;\
© 3} Write the main part of an atlas on. tape. , - S
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Date -card ‘

. BEAM* ATLAS
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' "E.S.A.G base:{] e
' [Nike ¥ sites]
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4) Read previous atlas from tape, add a set-of launch sites, N
target and put aimpoints on tape, find dwell times foi P
) Lo -, B . . “"v: . r\‘” ;;1 :,
fast and slow borhtérs from AWACS barrier to target per Lot
. . =g PPN 3,‘ . v, \}: {
NORAD sectors. S R
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NORAD2 LAUNCH. LAUNCH (sector tag waz'head
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NORAD¢ AWACS AWAGS. {tind cros’su‘xgs e
and ttmes)g RS

Blank card L S e
BEAM:* END ’ RN
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5) Run three stage defense battle and assessments. . , A

R M

Yok . R amme S SR L

Date card R

" 1 > N . 5 .
,

BEAMY ATLAS Key 2. = 1 (#ead atlas tape)

g W R oL

Blank card , R Ly e

R
o

BEAM* STRIKE Key 2 = 1. (read warhead tape)

2D e

PABT and GEP ‘Monte Garlo impacts SRR
BEAM#* DEFEND : e
[Missile attack only] . o S

. Nike X - parameters . - >3

Blank card | ' .
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BEAMY ASSESS : ' b
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SAGE - hardness data, N
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9N9Kw

PN

-
-

TE MOST

_347 . N = MINO (NsMANY).

VATIT) = VA(JTIGPSHIN
_ANTJT) = ANTCJT) + FLOAT (N

-
-

SF'F?

< EWeroas r A

el a

CMANY = MANY=N
_TFEUAANY)Y 39943999336

AR R YIS

350 TFRA = MANY

WANI n,n&‘

n

vy e s

NP =2
VPMAX

c

-e
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9

?l 0.0

e ol ¥ ”

DO 359 K7
L XF s

i

-

\
¥

i
= NR
NRfN & 1

TFC RF,6T01 ) NBEG = MEZIRFmly +

11.

-
-

HENR = MFZ(KF)
TF( FRUI¥MIKTE)) 35903540355

TEET T RFQIEWKT) = wla

5G Th FRG

354 10 958 1 £ NAFGeNEND
TF(VPMAX*VAFKfT?)) %569?589358

356 VPMAY & VAPK(IY)

JT = T?

558 CONTIAIE
359 CONTINUE

TF( PMAXT 37023705360

360 AKNP = =ALOG(VPMAXY

YETAKP @ ZANL =ZPRO} 36143719371
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e AAY NP = WPy
VARY [OTT & “AKN#=20.0 -
255 A Y NZAMARI( PO sl OBLBSE 1YY Y)
o ATRTJT) = AN
3o TAMY = 7.,M1 & BH
, IPRM = 7PRO & AU AlHMwEdD]T ‘
PP OLaema 2 PANT wyuefly nse  L7e Y
JTQ TF 9Py sv0.39n, 378 i
% 371 LMD m YIONSTANE e -
72 VRNaR & wi 0.0

P % g 2% = Y oNT
WL NARTANTY

N
LN S |

TE{ "FhETV ) MBEG = SpZisrwl)
MU T m MEZ (LR

[

R ssimA 2T e

€6y

VIGIKTY = J.0

' e quf”ﬂekT)chfobgi RO *L B0y
N0 %79 Y% = MAFA-NFNN
< A”K(II}oGtOOu y B TOO3YY
TF¢ VPHMAY GF VASLEYY ) (T IR 4 B4 ]
J.f- - Y' v
Lty o= kT
VRIAY = VAPR(TT)
2% ANTINAOT
529 CONTYNIE
Yl’{ VP"'3!XAFQQ"£?nOO ) Gﬂ Tﬁ 380
B = (AKNPHYAPR(JITY*20.) # ANPLJY)
JAPK LYY = 0.6 ] 5
Moz TMT(BN«1,0) )
MASY = THTYIRFLY (K. L)) ‘
TE{ N LELIOST Y GO To 306 .
. YE ow NRTLEYY ,
TWRITE (LReB35Y NAMYVP (KF)Y o QUANTJITY o Ny XY °
o MASY :
‘ 266 dom MING (NGMANY) ' . '
att = N = b .
: SHIFT 2 CONE (LHaLT) &
YALITY = VALIT) & eRp{=ANZANDULJTY) o
SVI(JT) = ANY(JT) + ANeSHIFY o )
h HMANY = MANYel
TF (HAMY, 38943995372
250 WRITF (I R.A3ZYMAMY KW »
G0 ¥n 340
3659 WRIVE (LReB3IGTMAMY XY
299 CONTINUF X
240 WRITF (LRek3NY y ¢
VaLlE = On 'f
VSHM = N, g
NO €41 AT = 1« NY &
¥E = NRT(YT) e o v
NEER = 1 ] ;;
IFt YFohTs1l 3} NREG = MRZ{KF=1) ¢+ 1 y . . oan
NN E PFZIRE) ' T T L *
WRITE 1LR4A4Z) NAMTYP (KE) N 4
WRYVF (LYs840) (Va(iTiseiTc thGoN%ND)' i - o

VALINIKT) = no

Ng 944 17 = NRFGeNFND

VALTNIEY) & VALTNIKD) « VAL(ITY
VEGERTYY = VEGIKYY = vatIT)

VALIIE = VALUF + VALIN(LY)
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SLL WRTOT A 0%2) HAMYYP(KE) :
e lad 2 Ne ) - :
RV m RANYET 2 . £
R Y et ~ - — - =
sad O 2 TV SNBSS ENTD . '
' o
[y . N
(BT O E e " ) ‘
@ b laely

S PE AT R it
R S Y‘"*A"H’( IRFARITRD] :

T & I LTI ~FLOny (MW T (AN VW SRIFT ‘ |

R = ?,*.“‘ n(:.:":

~

5¢% . :
30 51T Redenu%, 03, ¢
* 531 PO 8%2 voomo ) LM . N )
552 M TG RTY M LT (g RT) +MET T (RN S |
J7 Y e BTG e A ) i
LT Po T o) GUANTTY IT e ML S TEXNY s KWWY o N o : <
1F :’ FV T oY 60 Ta 5T L
< A o eRa i lar) i A
¢z SQUUAATEALIVNY v 45

S UCTONBREY ] o ‘ N ‘ o
RSV THITEY - e - e ¥

RS EIEY I

.
z t.Nn ) . L i :
YT = kilT) = CJEV/EX ’ S \
=G T o= YUYy - CDFY ' L s
' LY D ) :

(1 A,LT,1ME 3 60 TN 547 - L o 1.
[ T {hd3LE.O } GO T0 54. ‘ L
{"EY{B)+067+7) GO YC 5886 . . - TP
I

tid - lf‘-n(_:\inw) '.;‘ l o " 7 )\é\
RTTE LR RAYVLYRHN I (HWHD IV TSNP TWEY . . ;
=_ (an,'JAr(;'.\ = 1, - »’n
pr . . ) vl "
B89 X YU REeHY Y rg ¥ Sy
= K‘t"f‘. N
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44 w0 ITMDE (YY) o

VAL B Lwh v uaWIY IR T
GO ¥ 542 , L

54 1ud = WA + 1} i ,
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T XWHN{IWA) = xT . , . . - :
T © YWHNUIWRY = ¥Y ‘ i - F’

: . TIF(SITFJGE,AREALITY 6O Tn 540 , L i '
) STIF = SITE + 1.0 T ;
548 YT = YT+DNEVY . ] N B

. YT = XT+XREV ’ n : X

. GO T0 %49 . o L

.. 837 YT = X{1+3 T

Ly - YT = Y{IT) ‘ .

IFIPADT(XFY . EO, O+ IRT = SART(AREATITY/PIE) ’ . :

L 534 D0 536 KW = 1.NW ' . >

T T T T T IF{PNITIKWY) 53645364535 ' - ‘
A 535 RW= WRAN(KW4KT)

. TTTCALL. CADRDTMWIT(KW) « INDEXK (KW))
536 CONTINYIF
£89 CONTINUE

- WRITF (LRyR5A) (MUTGT (KW, KT)oKW»IqNW)

DO 590 KW = 1.NY

590 MWZ(KW) = MWZIKW) + MWTGTI(KW.KTS

599 CONTINUF

WRTTF (LB489T) :
"N 997 K¥ = 14NT -
. _KF = NRTI(KT} )

997 WRITF (L.R1853) NAMTYP(KF)cKFo(MWTGT(KWoKT)oKw~1on5

WRITE (LB+859) MWZ ) .
MEND = 0 ) ) -
DO Q%3 KW = 1,NW :
) NEND = NEND » MWZ (KWY
993 MWZ (KYW) = NEND
998 READ  (LA«40)) PABT
i . WRITE (LR+401) PABTY
REAN (LAy401) GEP
. . WRITE. (LR+40Y) CEP
. ) T =0
‘ . NENPD = 0
S [0 995 KW = 14MW ©
- NBER = MEMD + 1 \ » .
NFNN = My7 (KW) ‘ ’ ’ R i
IF(NENN,LT,NREGY 6O YO 995 . .
IF( KEY(T)EN.0 ). "t = INNEX(KW)~NEND
S7 = 0.849334CEP (KW)
7ABT = 0.
00 994 J = NREGJMNEND
CALL RANORM(DXnY)
JI = J+1
EX = COS(YWHD{JI)/RADIUS)

) XWHN (J) = XWHD(JT) + S74DX/EX

C YWHN(J) = YWHD(JT) + S29DY

. PUWK(J) = PART(KW) . . ) . N 4

- IF(KEY(5)eGEe2) PWK(J) = AINT(PWK(J)+>RANDOMIROUNND)).

994 ZABT = ZART + PWK(J)

*;‘1 lr(K’Y(b)obl.l) O TO 995 e e
L RI*E (LByR9O) KW, 7ABT1(YwHD(J)oXWHD(J)qPWK(J)oJ NREG NEND)
G55 CoNTINIF

IF( YEYI?).LT42 ) RETURN
LAL(3) = LBL{3)+)1
; WRITE (3) LBL(3}s WEAPON
S RETURN
400 FORMAT(8H CARDLBL1214)
401 FORMATYEH CARDLBL.I&F&:?)
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-
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402 FORMAT(IH 411 46HCARD® 6 (1A4T6e3)) . L — : 3
403 FORMAT(IH 2ARsAL¢12F6,.2) ' ‘
820 FORMAT (//324 CONING OVERF! 0W ON- TARGET TYPF 13} (
835 FORMAY (PXAECABH TARGET+v4KA6+J0DH REQUESTEDT448H WANTYPET3)
A38 FORMAT(11HOTHERE WFRETA43X16HWARHEADS OF TYPEI3¢3XBHLEFY oeo/7) 4
839 FORMAT(TIHOTHERF ARFEI1643X16HWARHEADS OF TYPEI3Z+3XOHLFFT » //7) -
830 FORMAT( 1H1 39X 40H THF EXPECTED YALUE OF TARGEYS LEFT APE /)
R42 FORMAT(//2XA6+BH TARGETS 79
"R4Q0 FORMATIC( . A¢10(F10,2))) :
i, 841 F0§MATc//TH"SUM FIT,2y8H 5?76R 937X10H PER TYPE /(16X 10(F10.2))) o
843 FORMAT(//5H 5UM F1l1.2¢48H4 AFPORE«3ATXIOH PER TYPE /{14X410(F10.2)3). ‘

AR50 FORMAT(THI 37X 44HTHE RF3ILTS OF THE TARGETING ARF AS FOLLOWS /)
852 FORMAT(//2%XA60e8H TARGFTS42X25HNUMRER ‘OF WFAPONS OF TVYPF / 28%4

¥ IHI7x1H47x1H37x1H47x1H5‘“1ﬁ‘7x1H77x1Hs7x1n96x2H106x2H116X7H12//)'
AG3 FORMAT(2XAAV2X1447%1218)
858 FTORMAT(//722H TOTALC WEAPONS 710 TYPE 1701118/) ‘
897 FORMAT(1H135X50H NUMBFR OF WARHEADS BY TARGS £ rvpr AND _WFAPON TYPE

a*

i o
FW v Ry

i A vyt s e
So et o vy A TS
-

A

e P & s b W, +
- e by

p——

T *7777TH TARGET / WEAPON TYPF )

t FTXIHITXVHRTX1IHITXIHATXINE7XIH6TXLHTTX IHATX 1HOGX2H106XAHT16X2H12/ /)

a 859 FORMAT(//24H TRE GRAND TOTAL WEAPONS 15¢1118/1H1//)

i 861 FORMAT(R(6X42F9.2))

' 890 FORWAT (741X 38HWARHEAD AIM POINTS FOR WEAPONS OF TYFE 134/ ,‘

] + 53X F6.1y 84 ABORTFD 4/ (4(6X.2F9.20F6.2))* . ?
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SIBFTC MOVSDK DECK
__SUBRNUTINE MOTInN

- CONMON /PAR/ LAJLB.RADIYSPIE

. H

COMMAN /FAC/ NFoNAMTYP (303 4MFZ(30) 4VALT(30) 4RADT-{30),

N R

* Y(1000)+X11000) ¢ VAL'(1500) yAT1000) +B (10001 +C(1000)
COMMON /WHN/ MW MWZ112) 4 YW (2000 ¢XH(2000) «PWK (2000) + IPW{2000)

g

COMMON /MARNZ LPZ(12) \ o .
NIMENSTON NRP(12) 4DSLIM(12) ¢MANY (30) vDWELT{30) oL {1000) . _

bt - B

FQUIVALFNCE (L+B)
COMMENCE

I REAN TLA+417 NAMESH.KCINAP
ND 2 KM = 1 (NF

TFT NAMTYP (KM) +FQ, NAMESH 1~ 6O T0 3
2 CONTTNIE

RETUPN .
3 WRITE (LA+41) NAMESHWKCoNRP

’

JF{ KCoLTe3 ) 6O TO 9
CLASSIFY FACTLITIES By SECTOR

3005 Ju = 1412
N0 A KFE ) 4NF

TP T NANTYP(RET oFB NP 1IN T 60 YB3

h CONTINUE

GO 7h 5

7 IFR = 1

TF(KF+6To1] 1FB & MFZ(KEwII] B , | L
I7E = .MEZ (KF§

DO 31 1 = 1,30

31 MANYI(I) =0

DG 30 Y = [FR.IFE '
LUT) = LOGCATE (Y (T) o XAL) 2 KM)

L= LI

30 MANY (TL) = MAMY(TILY. « |

WRTTF (LB1404) NAFTYP (KF) ¢ NARESHyMANY
WRITE (LB140B) (C(I)aL (1) o12TFBIFE)

5 CONTINIE
60 TN )

G IF({ KCoFBe2 7 GO 10 B = I L
REAN, (LAs42) DSLIM , L . . . :

“WRITE (LBs425 NSLIM

8 IWE = 0

T0 10 KW = 1AW
TWB = IWE + 1

IWE = MWZIKW)y
JF( TWEGLT.IWAR ) GO 10 10
D0 7Y KP 2 1,RF

IF( “AMTYP(KP) FQINRPAKW) | GO TO 12
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. .
SN LA A A2 I, G
a |

e

i i
¢

"T1 CONTINUE
GO TN 10

72 TP = 1 - T
IFC KPUGYel ) 1PB = MFZ(KP=1) & 1

1PE = MFZ(KP)
No 18 1P.= 1,30

NWELT(IPY = n,
18 . MANY(IP) = 0

T IF{ XC,FA.0 ) GO 70 16
COMPUTE LAUNCH POSTTIANS

IT 0 11 1W 5 (WA, IWE
IF( KC.FQs2 ) GO TO 13

TFT_NSLIMIKWI<EQ+04) nngntxwixz*ioood.
NSHIN = 10800,

. S « A KT 7k AR AL DY L

N0 12 1P = 1PRyIPE
NS = nIST(YN(IH)cXW‘!N)oY(!P)»X(IP))

.
.

TF( P5.GF.DSMIN ) 6O %0 12 —
NSMIN._ = DS

TAPW(IW) = 1P = 1P + 1
12 CONTINUE

“IF( PSMIN,GT,DSLIM(KW) ) PAKTIW) PWKCIH) + lOo
GO‘TO 15

157 19K (IW) LOCATE(YW VWY A XW(TW) o KM)-
15 1F (. PNK(IW).GT 0499 ) 1@”!1“) =0

TP = QPW(TW) + 1
11 MANY(YP) = MANY(IP) & 3

LPZ(KW) = IPB = I o ’
WRITE (LBy401) NAHTYR{KP).KNQMANY

WRIYE (LBv407) 1PBe (IPWITW s tw-xuﬁ.rﬁt)
GO TN 10 ,

CROSSINGS NF DARRIER
16 DO 21 TARC = 1PRyIPE

5
't

21 VAL(JARC) =M
NO- 25 1W = IWRGIWE .

TFU PWEATHY <G T+0+95 66‘?6“?5~ -
JW = IRPWLIMY + LPZ (KW

X1 = cos¢x<Jw)5&A3TI€T366§T?TJ“T‘!Kﬁxus’
¥l :\SIN(X(Jw)/R\DIUS)OCOS(Y(JH:/RAU!US)
71 = SIN(Y{JW) /RADIUSY ‘
X2 = COS{XW(IW) /KABIUS)®COS (YW {1W) /RADIS)
Y2 = sxntxwt?w:7‘IUT‘STitGETVWTTWT7ﬁbeus)
. 12 .= SIN(YN(IW)/RAD!US! .
ARz YI822=Y2RZ]1 \
AR = 710X2=728%V . . : :
CC = XleYa=Xo8Y} ' - ‘ ) g
JAnr Iof -

B TCF SERTS TV A WIn KA T e YW (T W s KR IWI ) o

-t 4

N0Z0TAPC=1PR IPE

' 1M1Lrs~nrsr(v(JARC)ox¢f'ﬁta.vzx ﬁélixtxARcrr"’
= BRHC(IARCI=CCHB LTARC) o

= CCOA(TARCI=AARC (TARGY
n3 2 AABR (TARC)~BB#A (LJARC). .

I = SURTADNIGDI+N2#NDY

ALAY = OAnIUS“ATAN(D%/%ﬂRT(DIQD)*DZGD?i’

o s .

“ALONRE 2, 0ATAN{D2/7(ON+N1Y T #RADIUS ~ .
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N0 304 J = 142

TEMD-D:S?}ALAT.ALONG»Yt:ARf).x(rARC):

TEMPI=NISY(ALATLALONGs Y (JARG). ¢ X GUARCH)

T TF(TEMP+TEMP1. 6T 1. +BMILES) GOTO303

TEMP=DTST(ALAT¢ALONG oY CiW) o X (W) )

TEMPI=NI15T (ALAT sALONGs YW (TH) o XW(TWT ) — ’ T
IF(TEMP+TEMP].GTi1.+AMILES) GOT0303 :

CROSS=TFMP1/NSLIM{KW)

_YLATZAINY(ALAT/60.) +(o01) 6AMND(ALAT604)

’YLOMf AINT(ALONG/60.)+ (.0 01)”AMOD(ALONGQ600)

i WWSTweTWB+].

TAR=TARC=]PB+]

_URITE(LR44N2)KWeIWWe TAR, CROSSQXLAT'XLONG

' MAMY(IAP)-MANY(!AR)*I

_DWFL7(JAR) = DWELT(ZAR) ¢+ CRQ,S”(i«-PHK(!W))

VAL (TARC) =

[ VALctARC} + 1¢ = wa(lw)
G0 10 25

- 303

ALONG~-SfGN(108000~ABS(ALONG)tALONG)

T 304

CONTINDE ‘ — — —
JARE=TARC

20,
25

"CONTINITE

CONTINUE o L -

. NO 22 1AR =

IPBESIPF=1PR+1
14 IPBE.

“TARG = TAR + IPR = I,
ﬁWFLT(IQR) = UNELT(IAR)/VAL(!ARC’

WRITETC R, 403 RAMTY? (KP) «RWeDWELT

WRITE (LBs4n9) 1PBE.MANY L

10

WRITE (CRya0T) :VAL(xARc).iIRc=xPa,xPE»

CONTINUE

41

60 TN 1

FORMAT (1H sAbs 1L o12A6) N

42
404

FOR“AfYRXQl?F6 Gy

FORMAT (11HNNUMBER .OF A6.9H_IN MESH. A6 /(S(IOX‘Xél)Q

401
402

FORMAT(ITHOL AUNCHS rﬁoﬂ SE TAbolzqowEAFbN TYPEI#975X16/(3(10x526)))
FORMAT (RH WANTYPEI3oSH PEN 13412H CROSSED AnClsolnH AT M:NUs Fbe 1,

403,

"+10H MINS,

AT 2FR.2)
FORMAT (2SHODWELL TIMES FOR_BARRIER' A6v17# WEARONS OF TYPE 16/

+{2(1NX(5F1N11))
407 FORMAT(/(3(10X5F6+12))

408 FORMAT(/(10(2XA6v143))

. 409 FOR”AT(!14X!6/(3(10X5!6)))

;?ND
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- B SUBRCUTINE DEFEND s B A
0 " CCHMCN /MON/ 1DENT(8)4KEY(12)4LBL(4) 2] -1
¢ ¥ . CCYMGN /PAR/ LA,LB+RADIUS o J3P A
5 . CCMMCN /FAC/ NFoNAMTYP(3074MFZ(32},VALT(38),RADTY30), o B
+ Y(10060),X(1080.)4F(1000),AREA(1208).SECT (1089) »GUAN(10E8) 51 ¢
T CCNNMCN /WHD/ NWsMWZ(12),¥YW(2080),XW{2060);PWK{20858) 7 1PW{2008) 61
Y DINENSION RENTRY(12),AZ(12):FBOGY(L12)sDWELT(12) 4PDET(12)¢PRCH{L2) 4 B
T e LOVER(12),DRIFTX(121,DRlFTY(lz)pHl&DTIIT“ZNTNUTIZY‘HKTIZY?luK(12) — 81
_+1KEAPON(8913),LSEC(1080) o A 91
ST T EQUIVALENCE (Nw.wEAP)NT"TISEt,SECTD ' . : R 127
_COFMENCE _ A R - o 11}
KEAL ~(LA+43) RAIDT ' - ’ ; R T
, WRITE (LBy43) RAIDT } o ) - 13t
P REAC (LA,42) RENTRY T i L A Y
WRITE (LBy427 RENTRY _ A y L o 15-f
READ. (LA,42) A2 - ‘ T - o 16 .
WRITE (LB,42) AZ \ : R 2 T
REAC ~ (LAs42) FBOGY ~~ i ~ ~ ST : O §
WRITE (LB,42) FBOGY w C o 19§
TTTTTTTTTOC 5 KW = 1yNW o T ) ) . 29~
___ CRIFT = Lo/TAN(RENTRY((iW)/57.3) ‘ 214
CRIFTX(KW) =~DRIFT#SIN(AZ(KW)/5743) e < T 227k,
5 CRIFTY(KW} .==DRIFT#COS(AZ(KW) 75743} 23 |0
I TREAS T (LA 4L INAMELS S *DEGRAD) SATU ?CNKNS“IVNTE‘TRRT”HKTH"DISCRVJHTGW“““‘““ZA :
.- DL 11 KD = 1sNF ) 254 .
? — L1TIF( NAME. EQ NAMTYP{KD) T GO TO 12 T : . —2677.
GC TG 9¢ ' 21
SR Y WRITE (LBs4L)NAME,SyDEGRAD SATURY CH!NS'IVII[“TWKT'HtTﬁ“DTSCRVTHIGH “287
- REAC (LA,42) COVER . 29 |
““ WRITE (LBy42) COVER - - T * i B ¥
; READ (LA,43) PKQH T : et v . 317
T WRITE (LBs43) PKQH " & L S 327}, .
REAC (LAy43) PCET o N C C 33+1°
T T WRITE (LB443) PDET i ~ T A - " 3471
. REAC  (LA&,43) DWELT L N , o 35 {o
"WRTTE (LBy43) DWELT *f SR R T B
OC 15 KW = 1412 L S SR 3147,
TTTUTTTTTT T COVER(KW) = COVERTKW)I##2 o T T38|
WK(KW) = B R e L , 39 t;'
[T TWINDIKW) = g4 — o DR T : 4y
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& T em e P R --"';"*:;‘a;'.,' TR AR
" “;J‘ » : . - ..Z"30 ey 7 i“ ' -_,;: . g:,' . N )‘):_‘;: . X "‘ 2 < l:;
:‘,.:.: a’;} LT T S 0 £t T T P A RS Cat e e L
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T 708
- 710

© 131
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- .
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6O TO 59

"GO TO MMy {7054732) ~ "7 T o

‘UX = UP & CFLON S mTm T D

UY: = UP # SFLON e
UZ = SIN(GLAT)

FLAT = GEOF(GLAT) S

RE = ‘RADF{GLAT?).

HIGH = UZ#'(Z~RE®S IN!I‘LATH 0 UPOCHORRREHCOS(FllTM
XDOT = VX + YeOMEGA
_ YOOT = Vv = XxeOMEGA -
SPEED. = SQRT (XNOTa#X0OT ¥ YDU*GYBﬁT"F’ﬁZ3V21
U3 = JX*XDOT + UYOYDOT s UZ'VZ
Ui = WX4YDOT ~UV+X00YT ~ NS,
U2 = vz - Uzeu3. L -
U3 = UB/SPEED *

HEADIN: = 2.-ATAN(01/tuz+soartu1--2002002it) L

ATTACK = 2. #ATAN(U3/ (1. ¢SQRTTLSUBROZIY) T
IF( HIGH.LEO. ) GO TO 71 = ‘ L.
ATCH = RL*HIGH/(RZ+HIGH), L 1];af L.
xgt ATCH.LE Q(12) ) ‘60 T0 54 R
p S— : g
cost =0

Go T0 70

’IH F IH = 1

60 T0 53 "7 T i

IF{ ATCH.LEJQUIN) 1}
IF{ ATCH.LE.QUIH+1) ) GO TO 87 o .
CIH = [H + ) ST R
60 T0 54 '
PH = ALOG(1.+Q3(THY«(ATCH=QUINIIY ™

DENSE = EXPAQL(IH}>QS{IN)SPH)

PH = P(IH)OEXP(PHO(I.-QS(IN’ID T

SPSOUN. = s;xmﬂsumu-scmmunu-mmmmczmn-mmn
BACH = SPEED/SPSOUN™ "~

TRAG = CO(LY

IE!'DRAG.GE.O.) T6UTY0 89 T T “—j { = - G.:xj,:”’ ;
00 56 K = 1,11 B - L
IF( BACH.LS.BACHN(KY ')~ 6O Y0 58 . . —

DRAG = ‘=DRAG

- - ——— -

aAcuacsAcH-aAcuntk-xib/taACﬂucxo-aAanex-ts’ L
DRAG ‘= .DC{K=1yL} + COC(K}L!-DG(KSI}leiﬁiCH R
DRAG = DRAG#BB(L)/M e -
COEFV = =1, moau-oaacooeussmm T
G0 TO 70 , e =
SUBSTAGE L IS OVER ™™~~~ ~ ;- T “n‘w‘h i
ASSIGN 705 TO MM ' no
W= W -.7&376(La-13+tnrvTuaUST1utfarLs TS
L o= L+l "
TFL HTALYL6Ta04 ) 7 Woe WD) s
NNN = NN(L) L D
ATHR = O, S
SFTLeGTWIC) 60 TG 701 T A AT
xrﬂ-lL.Ll.lbaluu.n uu U v S SN :

IF(T=TL.GTSTESTGIL)) GO TO 736 - oo . . .. .. .. o

CHOICE OF GRIENTATION AV BEGINNING OF suasvkos :
ASSIGN 732 I0 MM =R =
GO TOLTLO9 712, TOBY4NHN. = - et
1F( SPEED.LE:SPO™T —60 TO5 JOV™ T
IE(. HIGH.GT.HFTH ). GO TO 708 v
THX =~ XDOT/SPEED T T
THY. & YOOT/SPEED .~ R




e i ant S ot e e e 2 S0

. " THZ = VZ/SFEED « -
’ GO YO 708 - 2
712 U3 = COSCELETH(LY) S oo
UL = U3 = SIN(HEADIN#AZ!TH(L)) it T e e
Uz = U3 # cns¢ueaox~+«zxrﬂctns ~ D .;g,?‘l¢‘~"3%
U3 = SIN(ELETH(L)) e RS
THX = U3#UX = U2eUZ*CFLON = 010sstoN R
THY = U3#UY = U2#UZoSELON ¢ ULsCFLON ., . | -
THZ = U3eUZ + U2eUP ) RSN
. GO YO 708 - ‘ NIRRT, £
c ORIENTATION ‘DURIN. . SUBSTAGE _ ' RV 3
732 60 TO(733,708,708) NNN . NSRS |
733 IF{ SPEED.GT.SPO ) GO YU 731 R &
708 THRUST = THRL(L) + ((THR2ML) = fnalcttslcresretts - VBSTG(Lta)&cT- s ¢
v VL = TBSTSIL)) C . “‘w;;{€ﬁrufﬁ
IF(THRUST.LE.D,.) GO fo 701 5 Lo N O
ATHR = (. +(PHD-PH)oANDZ(LbIAHAXl!THRl(L)oTHRZGL)))&AGOTHRU§?7N &

Hou

701  AX = ATHR#THX + COEFV#XDOT # XeCOEFR | B sﬁxfsex E B

AY = ATHR#THY + .COEFVeYDOT ¢ YeCOEFR ‘ et -

AL = ATHR®THZ + COEFVe VI ¢ L#(COEFR+COEFL) + CﬁEFG 4

CHECKS FOR PRINTING AND STOPPING i A
GLAT = GLATDEGREE . . A ,;~;v: T

'GLON. = FLON - T & OMEGA. e

...._._

- e ey

‘GLON = cLon»oeegea L N NI T AR
> HEADIN = HEADIN®DEGREE : :'p‘ﬁffﬁg., R
Codn ATTACK = ATTACKDEGREE R T P S S
IF(T+TINY.LT.TREC) GO TO 44 B SR - v

c WRITE BINARY TAPE ONLY . . ‘. ' .. %0 o7 och o
IF( IBIN )} 62960¢61 PR

.. 62 WRITE (LC) ToGLAT, suon.unus.x.v.z D v b e
1BIN=0 ) ;_'ia; T U N SR |
G0 YO 60 A DL S TN |

60 IF( MOD(JPRINT;Z) eu.o: G0 TO 67 “vxi LT e ;

R PRINT TRAJECTORY DATA N O
N ATOT = SQRT(?X'AXOAYOAYOAZOAZ’/AG . oy ) il
- ATHRG = ATHR/AG S i R
‘DRAG = =COEFVeSPEED/AG. . . - o R |

S e et m——— e

TF(LINESLT.54) GO 70 66 R |
IPAGE = IPAGE + 1 i e
LINE = 0 T T TR T
- WRITE {LB445) IPAGE S i
TTTTTTT WRITE (LBe44) PR
66 WRITE (LBy4T) TpGLAT.GLON'HKGHoHEADlNoAT7lchoSPEEDoATﬁToATHRGoGRAG R

LINE = LINE + I ‘ o PR

6T IF( JPRINT.GT.1 ) 60 7029 . e e R

$oreres s ot

v 2350 YREC = T4 TPRT —~ PN ,"'3.5:,:;"'_-_ P . S R
64 IF(HIGH.CT.HIGHT) GO  TO 19 R T IR M

T T TF(LEFT.EQ.0) B0 TO 206 T g TS hNERE
| IFC JSATGEQed ) @O YO 7L el o o o A
= ifF¥ ﬂwn.m.v. RGO cuo A T 4 T oV
C THE END N PR R
"T1 WRITE (LB+49) "’LAUNCHQGLA'WGLGNOT EEE T D 4
0. T0 } - . T .
19 LEFY = X~ 7777 T T ‘,_":,;," b e el e TTETEIRERITE :
#06 IF( TeGE.TSTOP ) GG TO 90 R I D S T T ¢
c INTEGRATIDN : . N R
78 = T L e CoL ' IRV
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C ° RADAR SPHERICAL COORDINATES 7=l

. ; )A.‘E” S e s L

EQUATOR CROSSING™ " T

TAPE INPUTS e Lot

T YPEXaSINOME VaCOB N e e T

IF(LINELT. 541760 T0~26 P
(TPAGE = IPAGE ¢ 4~ AR Ty 0T

° MYy
S e s e ot 0 et it i o e D O e e
28 % 2 e Pl mas

VIND(TsTINT) L
= DPNV (X3 VX)

DPNV { ¥, VY) .
DPNV ( 2, VZ) -~

VX® DPNV' { VXyAX)

VY= DPNV. { VY,AY) , A
VZ= OPNV ( VZ,AZ) o R R
IFl JSAT.EQ.0 ) ~ €O YO 68 ST i Fooaa e T ey
IF( 25284670, ) GO 10 68 . ;o i

N 3E =
nenouon

ILIST=ILIST+1 A
TCROSS{ILIST) & "'"(VZIAZDiVIZJSﬁNYTVIUVT"ZZGI3N¢O) e
1BIN=1 ) A
IFCILIST-23)69,10023,2012 ' - e ’ﬁffu3<f~‘w‘:
1BIN=~-1 ) L ' —h

GOT068 T . :
IBIN=0 : o N
GO TO 68 . - T

IFU IBINGNELO- Y WRITE (LC) TvGCIT7cEUN7“fNU"XTV3Z , L
INDEX=((ILIST=11/2)#241 ) R . A | |
IF( INDEX.GT:2 ) GO YO 1014 e s I
WRITE (LBy1015) A S LA
GQT0499 - P
PERIOD = trcaussxxuoex)-rc ROSS1L) /(oS8 (FLOAT (INDEXI=000)), -~ "

WRITE (LC) PER10D T o TR
DOQOOOJLIST“IvIL!ST R T .
WRITE cLe.40013JL7$T.T¢R0$§(JIYST& I | %
WRITE (LBy2C16) PERIGD R L &

y e s.i,.~ N, e BRSSPI |
WRITE (LB,6063Y " ' ST CRLUTETLATE
GO Te 1 1, * v 4 PPN v

READ (LC) T.GLAT.GLON.HxGu.x.Y.Z T N 32
T = T + SHIFT .H“fuﬁ»;_ SR
EARTH (ROTJATION 70 PRESENT T:ne S S 7
ROT‘T’OMEGA - L ' : ;,.; " _':. ,. i .‘,':: P ‘- - ‘A,‘. oo ~'t 7o ) " ‘::“ ,.u: N V)A. ik . ;
COSOM=COS (ROTJ i ;\,Ln N I L og
SINOM=SIN (ROTY R R e et N
XP=X#COSOM + ‘YoSINOM B Lot e '

TRANSLATE N R O
00 25 I = 1,LOCr~ "7 " T oS S P S S
XVeXP=XS (1) e e LT
YV=YP-YS{1) S B .| W
V=1 ~2S(1) e B e
PL = XV*DBI(X)+YVGDBZI!)#ZV‘D!3¥[! S A |
IF(PZJLT.~BELOW} GO TO 25 e T
HEIGHT ABOVE RADAR PLANE ~~ e e e 7o
PX = XVe DLLLI)+ YVaDr2(3) . AP N

M .
LN A A
<

==
o &

Tra T L AT
o
<

VER2 = PXePX + PY#PY™

e e e e

PY xvfozxcx»+vv-uzzcxa+zv-nzattt s
VER ‘= SQRT (VER2Y B
RHO2 = VER2 + PZwPZ P

RHO = SQRT (RHO2). i
ELEV & ATAN{PZ/VER}" c“nesnzs“ g S
ALI = 2,#ATAN(PX/(VERSPY]) & DEGREE

AN
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BE . ‘L,

1L =F10.2416H LBS,, FROM T =F743411H MIN TO ¥ SETSFAH 1IND
911 FORMAT(20HO SPECIFIC IMPULSE =F7.4414H MINy NOZZILE *Fbe3912H SQFT
+ey G =12915H, THRUST ELEV =F6s2417TH DEGey AZ.CORRS #FT4296H CLOCK)
_ 912 FORMAT:('18HO COEF. -OF DRAG = F5.2424H, AREA OF CROSSECTION = FB.ZQZ

Do g g

o ?10>FORMAT(13HOSUBSTAGE ND. IZ,l?H THPUngINKTIAL *F10.2016H LBSo FINA\.,hA_

s ove e g v et |

+6H SQ.INey INITIAL WEIGHT = F9,2,21H ‘LBS, E}IRA SUBSTAGES 12)
913 FORMAT(8HOMACH  NOy11F10.1/10H CO cll 16.3).

7601, FORMAT(22HOINITIAL POSITION X = F9.3p 8H ¢ ¥ # 953, BH o L= F9 -

153920H. NMy INITIAL TIME ©F833¢6H HINL. -~

602 FDRMAT(24HOINITIAL VELOCITY; VX. .= FE&sT¢OH 5. ” V¥ = Fl4sTe9H 4 VI
1= Fl4.7,TH NM/MIN)

901 FORMAT{30HOINITIAL GEODETIC COORDINATLS FTi348M NORTHy F8.3,7H EAS™
#Ty F7.3,27H; NM- HIGH,  INITIAL TIME =F8:3;16H HiNg AXES FIXEDI2)

et i o Bt Wt et et Gt et

T 902 FDRHAT(29HOINITIAL AIRSPEED, DIRANGLE F7c2011ﬁolNCLlNAT!ON Fée2s
+ 11H:'MAGNITUDE F9+43 TH NN/MIN vZGXlﬁHAXES FiKEDiZi

iqm _ ”mw”“wwmumwwﬁhwvmmmvm@m“mmwm,miragﬁkﬁp,uﬂw,m”;“,m.ww,w“ T %»%
=3 N ‘ RS
‘;: ’! e;r’j‘
i AFEIN S<“"
" fﬁpq’é
LINE = 0 * S A v . “\"‘:..}‘:%. «“‘?
T WRITE (LB,45) IPAGE ot el e e TS
. HRITE (LBo44) ST T N &
. 24 WRITE (L8446) RHOJAZIVELEV,RADARLTY - . . . . ¢
¢ LINE = LINE + 1 T R I
25 .CONT.INUE ><‘;J R T U L
’ IFC JPRINT.LTs4 ) GO TO 230 e R AR I
IF(HIGH.GT.0,) GO TO 20 . e ettt o R
. NORBIT = NORBIT = 1 i ‘ 4
D _ IFUNORBIT ) 22491421  _ 1
22 NORBIT = NORBIT + 2 K
+ P NORBITSEQeO Y GO YR OY . .. ... e et i s e U
READ (LC) PERIOD ‘ i T e ' IR I
_ REMWIND LC . } SRS, M
. SHIFT = SHIFT + PERIOD \ i
. a— GG TO 2’. i , . S L L s
‘48 FORMAT{15,4F1548,15) ) ) o A B
43 .FORMAT('12F6.3) e e e e ;
45 FORMAT(72H iy
. + 140Xy 6H PAGE 12) T S
" 42 FORMAT(16,4F9.4) T

TTT 44 FORMATG120H  TIME GLAT T BLONTT T HEIGHY T HEADING T Tl

+ INCLINE SPEED _ RANGE  AYLIHUTH . ELEV seusoni/):-‘ s

46 FORMAT(75Xi3F11¢3¢4XF6¢0) TETTY R

47 FORMATUE943,9F11,394XE640) e -t

T 49 FORMAT(/ OH MISSILE o14911H LANDED AT oF¥.3,120 o"ﬁ"‘uuﬁfh. iy Foeds 1

+ 17H DEG. ‘EAST AFTER F7.3,16H. n:N._pF_leqyr. ) R |

777 1015 FORMAY(23HODID NOT COMPLEYE QRBITY —~ 7~ TR R &

4001 FORMAT(1H ,9HCROSSING ISoéXe5HT1HE~EIZ.606XoSHLOﬂGaFaoz)., N e

© 2016 FORMAT{1SHONODAL -PERIOD= E12.60 ~ TrmTm T e

606 FORMAT(27HOINTEGRATION STOPPED AT ¥ -99.3.4u MlN! RS | o

: END S S S T TTTTEo TR -—’*
2-34




$IBFTC CMN1 Dy

AR

SUBRNUTTNE COMAND ' — = —

CoanN/pAR/LAsLBoDAT(a).CONV.SCALAToSCALON.POLA?.PO[DN

o
L4

COMVON/?AC/NFoNANTYP(30)oMFZ(BO)99&17(60)9?(10009021100030

COMMNIN/WHD /NN «MWZ 1121 YW (2000).4.X¥W (2000)

’ COMMﬁN/MAP/NAﬂEoCHARvYNoYS0YSC9XV9XEOXSCQAMIP‘5003203

NIMFNSYION NWTYS (12)

DATA NWTYP (L /72R 1~ 2 3 "

9 . 10 11 1274 BLNK/6H l.,.._

o>

2007 MY/qo/meIIZOIOWIIHN/QFIIHF/

READ (LAG40) YLAT+XI ONeNLAT, nLON.SLAT.SLQN

T 8 -
;Jgu/éﬂoozq;rz;gv

YD

SCATDNE (T4 =CONVIRATNT (XI.ONY ¢ POCON,

o WRITE(LA+A0) YLAT<XLONVOLATSDLONVSLATISLON .~ . :
:, - YN = SCALATHC1.-CONVIRAINTATLATY + POLAT .« o
‘ TV e -

SCALAT® (1 ,=CONVISATNT (DLATH i ¢

XD"= SCALON#(Y¢=CONV)#ATNT (DLON)Y ‘ .

. YSC = SCALAT®# (SLATSCONVBAINTISLATYY. . :
XsC = SCALDNQ(SLON-CONV¢A!NT(SLON)’ ‘

. YS = YNeYD . ' !
XE = XVeXD ' " ]
NY = (YN/YSCH+) .
NX = (Xﬂ/XSCi 17 ¥

IFANY BT MY, ORsNX» GT MX) RETURN

S DO Y1 TY=1NNY
N0 1Y 1X S 14MX

11
12

READ (LA+41) NAMESTYJCHAR.

RMAP(IY+1X1 = BLNK e

WRITE(LRA1) NAMEoTYoeCHAR:™

TF{TYsNE W), 6O TO 13

CALL CnMPUT(NWoMNZoNWTYPvKNoYHQXH! e
60.10 y2. e

TF(TY.NF:F) 6O 10 14 >
CALL “COMPUT(NF {HFZ NAMTYP kF.v.x)

- Ag GO Tn lq - - B ‘. ~ C' 3
14 YMN = AINTAYLATY .
T YMS = YVN-AINT(nLAT) N gT
C o YMW 2 ATMTUXEON) ) e
T XME = XUW<AINT (NLONY -~ . : : PN
VRITF (LR, 42). YMS.YMN.stoXMw 5

WRITE (LP+43) t<AMAp(xv'rx).:xlenx)'xvax.nv: '
RETURN'. )

"~ 40 FORMAT(RH CARDLBL 6F8.23) — — ~

41 rORMATclvAa.lszl)

'I [ F'q ES “HEGREE

LA g
D945 5 o nn




e s rpas e eearte. e per e s o eerem e e At e SO AN AT < a BT BT gy £ AR e TN e e AT et AR TRar £ oL BpcengAN ™ A N T
v ) iz, T o« e Ceo=
s Sl M - ot . N ca X "
M.a,. A et wx BT EADS ,&‘a . )
M», m e T, e < T u._,mé ‘J., m« m ‘ @ uw..
M Wi o R R < . 4
T LA L > ST L. o
M..Z ) P f,ﬁw\,m,ﬁ 4 i ol 7 FEE I = s,n
“g, e S8 et e o e .
- . < . < . - A . =
- ‘o e ‘. N ST T oS
C : i & v N v, o -
P % Mg . . e e - R . )
- ; R e . ‘ Co X
m o . e ey, R % oo L A
¢ Ge” T 4 A o, :
w«., ; < X s . ; e .
H - N . :.n..,. o , L. & o [PET N . -
Foe ., ru . - R 23 . [ O -
N L. R w é « A w R ) .y - w‘> . o,a .t
‘ B (R - - N o of LN e . N _. A ¥ .
) . . , . e T . . PRRRE
§ < o C N >
5! e s oL - L TS, o
s ’ ’ . ’ Y : - . s o o . "
5 . . -, .. _ N N
1 _.M - S ms "
_ 8 » e
: m mn Z . & ond 3
s g o B 3 B A a| 2 5 s
y g 5 2 g 8 a2 o 2 =2
: Q N B 6 & 2 Q |
A ) & M3 ¥R 21 g o D
. ‘ ,‘ P L d -* * o . ’ - L Y - - i
: : Q - 6 N e W - N | W : . ; :
m | 5, . W .
. e - £ . H
| .
13
13
K | :
’ 4
- ‘
v | M
. ;~ ,
Lo i .
4 '
c 4 < ”
. B . » 4 \ .
v " > -~ “~ i
" . . e - i S — i
- . 120 e — [ K 5




i

-
.
. o«
. ~ .- [ T . 2
M . ¢ T e B N X
. ’ . e ow - . 3
“ . . ) RASLLL N TR &
. B T i
: - . v , i \ b >, - §-%
, RN . B N
. - a0 v . Tr € RETEY ‘s M
’ 2 v Y4 . v e - » N
' . v . FRPINCE3 . ¥
. . . . <o, ] L ot & R o
. B A & - : .
. . » A c e » .
N Wt o ¢, o R v Ve sy
. . LR A - € e N o 4 b -
. o o R R LR e ey 2
s v ot . . . - REE R
. . ! . LR ' vy, K
1)
«
4 .
.
.
f
.
. .
.
.
.
f
. “
. [N
P
x v N
)
B
. . : L
. e . . o
LY e . A Cane sl W ¥ & R . . 1
. B Yyt  t@lno 3 W 2 ty ey
5t R T MY T e 2 \
- N e - |
PN s . ;
. B B P
e P N
3 . . N A
. B PR N
. - « .
5 . e .. LT 2N f LN 1 L
. R . a Do P . L TSN
R i . . ok et
o * P Y S L » * - O .
. A P v LA AP N . NPESEN
B + PR o oh o v . s .t
[} v Y ~ 2 . « .
. 1 Fhean BT T .o
' YL g o P E. .
s . , , f <o~ . .
e v b a
s - at . - 3
N : “ O e P A
. LI R N '
Looar e A -y
“ R S U i R
3 . . ' , - e . M . e s
o IR - . : Yo
. N \ , . U et .
. 3 " PR I RN S P N
) ' ! . - LA L S R e A Yo
. ' « . v Tty R
. Lt ' AR | i Lt e g,
. ) . T -
. ‘e z
.4 n
‘Y ) .
. . s . R T
. " . .
. - . e . [
' . B ek
. A 1 ; *
P « 2 &
?
. - . 4
. .
. * L o
» b
! d
. » - ¢ ¥
. b
9
.. :
LA 3
2. £]
T 7 sl -
. . N ¢
v,
. -
[T . .
3 LU TPV I
- S s T A .
B i fa T g
- v - P v . N L 5
R - T ' > AT SRR AN HIE 1)
R N il o . . 4§
P O + . " 5
. . Lt Doy P ' E4 §
. . . A P H .l P
‘ : PR [N o ) = &
. . \ . . LM} e R ., ok
. A ke e MR gl N . . \ e ;!‘.‘\'r
- B T P . i . M J
N . ~ T’ g e R LR i Ll A RSN 1
R N 7 .+
s R N D A, §
. ¢ S !
L] %
i ' . LN
. T
' * (I
. ,4‘%“
. . WS
[ ,’4.:'»
T e
- A whe
v . * LA ‘\. M
B LTI
(2 el
.
.
.
- R
.
.
-
e s
JLET e
ERSNR 27
et e
.
* x
.

< ~
4+ " ¥
e




. SIBFTC RNA3NK  DECK i - o LAt

, FUNCTION RANNIOM (XY L . N—
R © COMMNN"/PARZ DAT(4) 4RANDASRANDD ' T R
¢ _ .. DO 12 g = 142 . L - . :

RANTIR = RANDB + RANTA T T g

RANNA = RANNB = RANDA. o e o
LF-(RANN® (GEL1,0) RANDA = nANOB - 1.0' ” s e o % L
/ . . .12 :CONTINUE ( o ) L A
R A RANTOM = RANDA T T AN m@“m"*’:’?‘}}“
' ‘T RETHRN: . . ’ ’ y B MRS

Py . . N J‘F.Nni N < » - - > ~ Aa ™ et ap - -~ ) R R Mi ™ .\’ ) . . ) . . ;’“’1-'_7’1“:“‘ ,"‘L;: ."' '. ’.‘; ‘:"‘v‘

' - R Y 9 ?;

< R P

. L . v (".‘.“ A "xg

- o ) B R Y ta g
I The purpose of ‘the function. RANDOM(X) is to generatea - ., ¢, >
., - - - . .*i o ) A g ’«5
4 : new random number-from a uniform distribution on the interval ¢'to. 1, ", . o R
xR - | o T !
2 : The procedure used is a Fabonachi type in which the last two:numbers, . .. . W

generated, RANDA and RANDB, are remembered and used t>form o PR

. the next one. Two non-commensurated. numbers are supphed from oo et T B
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FUNCTION PRAY (AT9AWSSZT
COMMAN_/PAR/ DAT(14)9CPR1CPY2(EPKS

TIMENSION NC(50)
CDATANC(J) o= 1.50)(;2661.55.&3.31.2631.&51

ARG 2 AW/AT
ANC = SZ/AT + CPK3

ANC AMAX1(1e9ARG) ZANC"
. _PS = EXH-ANC)

Mc = .
¥ = 100,8S50RT (ARG, w L

TFTR,LT.50) ANC & NCIK#1T R
PG = Yo = (1.,-P5§0AM!N1ﬂooARG”CPKlQANC“QCPKQi S A
“PRKAY = 1o = PS“#(Io/ANE3 . : ?{g~i¢‘s@¢,j;§
RETURN .. .. SU——— ":."n‘*(:‘uﬁ'-" ' ;’,M
o e ST YTy e s > . - LI re 00~ 4:;‘\\;. ;

an estimate of the average fraction of remaining value destroyed:by-

‘each weapon.of lethal area AW and variance 8Z th&t;mayibe a‘iinéd@.t- >

£

‘v

a target of area AT, The shape factors, CPK1,2;3 are =normally set N

v
G"
S

so that for targets of area less than the weapon (mmpomts all at c.:enterL - };l

of target) the function reduces to the usual single shot probabthy. S -

Targets of large area and unusual shape might be: approximated by

T . uﬂ "

-

ki e

other shape factors.
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THE STEFTC_DTSIDR UECK T T T T T T L
I _ . FUNCTION UTSY(YAQXAQYBQXB) . . R S
E; il ‘COMMON /PAR/ LAJLB¢RADIUS - ST T . :
. YAR = '«V-AIRAD!US ~ , S S R PP
T o Y°R £ yniRADIUS. ' o e o "—‘“~~f~ NI |
= {XAo¥n) /RANIUS SRS |
cosmG = SUN(YAR) OSTRIVAR) + eoscvmugnWT:ecoscxnb I
.. Drst = 2.~nAuxusoAumson~r(n.-cosmsnn.ocosmmn e L
RETUPN ) T e Y
L. . __END
7/ »
The function DIST(YA,XA, YB,XB) ¢computes the great circle .. .|
- L . c o .ot e};\“E'f":
distance in nautical miles betwgen-any iwo points A and B on.the surface. . ... .|
-of the globe. The latitude and longitude of each of the points, expressed .
’ also in nautical.miles (normai:machine) fo¥m; are the ~a'.‘fg‘ugnénf;‘;§; .
: RADIUS refers to‘the radius of the earth. . Co
) 3:8 e
..H:v :giz
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TTTSIBFYC LOCINE - DFCR
FUNCTION LOCATE (YeXeK) « I ot
COMMON /PAR/ LALLBGRADTUS ) DN | ) i
! _ COMMON /FAC/ NF, NAMTYPMO)oHF'Z(BOhV“.Nso:oMM(SOH i
+ uuoom V(1600 ¢W(1000) sR(1600) +S (10007 +7(10007 s K
= 1 . ' ‘ ‘
IF( V.m.x 7 KB = MFIIE=1] * 1 L. ;
CKF = MF2.UK) . e ’
A = Y/RADILS =
R = X/RANIUS
THED = COS(A) g )
. CHED = COS(B)4THED y
SHEN = SIN(R)®THED o "
THEDN: = SIN(A)
i TPL = CHEN®Y(KE) + SHEN®V(KE) + TW»WKH . ’
Do 10 J KBoKE .
~—NPR = CHEDSU(J] + SREUSVIJ) + fﬁnﬁmn U £
-IF{ NPL.GEL0.) GO 7O 10 . L .
TFT DPR.LT.0.7 G0 T0 1p * R
‘ _NPM = CHENOR(J) ¢ sﬂenosm + THED'NJ) . . i) 2%
——YEI NRR,GE 0. srﬁf‘:a e
10 neL = UPR ) R B
- o J_KE...f - g IR
. 20 LOCATE = J = KB + 1 : et ] P
RET”QN -:w" M.‘w‘;;«””"‘ ¥ ;5.;5},:: Lo ~§(
- END RS ,b*—-r"i‘i“’iifo o <
. . - ‘ SR R I
The function. L.OGATE(Y, X,K) determines in which sectionof .7 - Jg 15
a mesh a particular point lies. The arguments are the latitude and e o PN P
’ v e TSl
- SRR £
longitudé-of the point and the ‘facility type number K of the desired ORI o
mesh (usually preselected by the calling-program). The procedure ,tf:p?:\s‘ , . 3%
all sectors in-order from one to last until a positive association is S , e(,
determined. Ifno association is found, the point is automatically NPEN
classified as last + obe. A pointis'inha sectér when it lies to the right .. - v
of the left hand-heading looking outward, o1 br: to»the left of the- rzght hp.nd ' "
heading, and on or exterior of the sectior arc; ‘Exterior means to the : -W“‘ ’ .
left a8 the sector posts dre traversed in mcf;aging order:m SRR
3-6‘ " i: "i
1o :‘J‘r‘g~
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‘DiMENSiON BU16)+Cl4Tw
‘DOURLE PRECLSION DP

EQUTVATENCE (OPR;DPY i —— S = wﬁ_w;',_’w 5 O
DATA B/1,54333333333,J5,1. 5:2.29166668&9'20458333333’»1.54166666@9 o

o AT 0375, 17125 1. X257 37501+ 9166666681 ~1,3333333358 416666651 ¢

S % ~4833333333,4416860667/ , L -
[FU XDoNEeBaY) GO VO 70 i R ’ e T
"~ : . H E ﬂ . : e L ) ‘Aﬁ
s - g - - - , , ]
1 . T =8 | e DR &
Q T 00T VR IgsE = § e KA
1 XX{J) &= @ , . . L o L . o

_ G0 10 120 - ‘ T e s e

N T8 IF{ XO.EQuH «ORe MWGTdd ) GO TO (T4961+58767065056%3¢63562)0M - °
- ;.."XD g = o ; * T S \;{: 7a
,M = 6 . . S . I e
BT — - = TR

-

e

Oa

cth = ", 9
C(2). =B . , o SR
G377 =8 " g o o v e e ST
C C{e) =8 - " __ " I I N T
HB U RES s A RN

i . 65 M s N-l . ‘ C e e T R
C C(1) ="BYM=2Y -~ = ' T e
__Ct2) ==B(M=22) : " R £

GO 70 126 . . N N

o . bt MET o e Zf“i?flﬁy\ e

‘ CIy = Blar - R ’ S ee e

. T(2) = =B(3). - . ' - ) S

C B P Op DU 3 J ) rlsvﬁ =Ny T 7 PR T pa—— ,,: RN A T 3 ‘1"«" ) P ’ ) ’%}:

3 XD1tay 2 x93143 A o S o) e

o

- Gm TO 7" - " - K N e e <, Py DS . "_/.'«
C 63 M =3 . T e . .
. DG & J5 143 g T T T TR

g,

.4 __ClJ) 3 BLJ+13), ) o . A
ol ~ 60 10 145 — - o R

® 68. M = 8. L . . L . L ot e b
R N U R T
e 8___Cly) = B(Jill)-hv, . . o 7R

~

(
B LR~ 4

T o GU T0 13 F— —— — i
62 M=2 et D

50 & 0 = Td4 T o N R PN

.6 ClJ) = <Bla+T) . . . e - L , o b
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15 3 I =1 . C, T
~ GO TO. 54 ' T

CENTRY OPRVUARRDD T -
LEL ToGTWS@ ) STOP T Arieem,
R o= Cl4)eX0341) S —— AT
AFL R.EQel ki XD3LLY 4 XD2U19.. N SRS
R ow RO+ CO)eXOTCIT S S Uy
IRE K€Qu1 ) XD2UI).# XOMOIY .~ . s

R =R # C(2)#XD1(1T ’ = TR

IFU KeEQed % XOLEI) o o -+ ERARTAS

RER # GI1IaXD T R <3
OPRILL & X . o
TDPRI2) & ARUIE S ' D &
_OP * (R#H) + DP o . ) ' N

XKTT DR G2 . e N

1= 141 L R SR O |

54,

VIND = DPR&l) e T——— — ——— ey
. RETURN. L i ‘ : ' )

.
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The function VIND(X, XD) with altetnate entry-point L

DPNV{X, XL is a general:purpose routine to integrate up to fifty

simultaneous {isst ordex“diffefénttal; equations, It {s used by SUFL‘;JEY: “

to integrate the t}ii‘ge\seqpngi_»‘ordgr {(equivalently ‘slxlfi'r_isg order)
differential equations govesning a missile or'gaj:glli,te» orbit, ‘While

uting only single precision instructions and:arguments, it:achieves

Prdoa
e rmcite Bhy B ey s

double preéision dccuracy by itelf .saving, then retreiving next call . . ,
the second word worth of digits for each_ variable. A call to vaj) is - i o ) “
. $o 'a't,;v: e v

uséd to increase the independent variable: where X s t&e rnrrent tlme
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and- XD the increment. & .call to DPNV A8

thide: for each dependen ' c;,':" .
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s . L T “ SRR IV,
variable 'to be integrated where X, ¥D are the current values \and::ﬁxfst\:; RN A

: o A ; z«‘
derivative respectively, . . S o
é . - T TN
' ‘ PR
. This program was origindlly obtained as a binary-deck in 704.- . .:
B e s cuel L e
é X \\ - 9' © ?:\ﬁy' Q"g,

[ RERER,

fachine language from Lincoln Laboratories for use with Fortran y .
programs. It was rewritten bythe author in MAP language to be

compatible with the Fortran IV compiiter. It is this form:or its
corresponding binary deck which matches the SURVEY srogram included n”} RS,
in this report. “owever MAP programs :.e not easy to undérstand. -

- .__‘n_f___*.h"*v.“‘. N

E e

Sin-e the MAP version has been rewritten in Fortran IV under another . E ‘&

I ¢ RN "_ ‘.',/'r”o*; ;x« ‘94 . ;"
«contract (to make it useable on a CDG 3600 machine) this more readable - « .. '«
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| SIBFYC RAMIDK DECK . e

T SUBPOUTINE. RANonMcx.v; ‘ Lo
£,2831853 4 RANDOMIX) .

soRn-a 0 ALomﬁﬁ'ﬁmvn) " T
P& COSUA). ; -

R ® SIN(A)

Zaluu al

x? &'

A i‘\&

é RETUR S e et g
) T FND : s :
. : . . ;\\ aY ;c B
The routine RANORM(X Y) computes two randém rectangilar :
displacements based upon-a circular normal distribution with mean zero N '
and standard deviation unity. The prfocedure is to combine a ranéom* [
radius, computed-as: the inverse transformation of 3. uniformly sampled
probability supplied by the RANDOM function, withas: unlformly sampied
b angle fxom 0 to:2%. The results usually need ;to.béf,ﬁcal,ed‘ .toq:hef pgope‘r
- deviation and-centered: on.the aimpoint to form:an impact point. e o .
| CEL L e
‘ 3.11
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$IBFTC CRN3ADK 0DFEK
SUBRAUTINE COORD(MW4K) ) ‘
COMMAN /MONZ fDENTlS)0Xe?o?oRsBYPASSoK£Y(l?¥oLBLt&’ . L
“COMMNN /7PAR/ LA.LB.RanIus.narclo).DILA7£ ‘ T %
. COMMAN /WHDZ NWMWZ(12) . YWHDN(2000) « XWHD {2000 «PWK (2000 . . ’
nrnrns:ﬁﬂ‘hih71hfiih1ﬁ7731)~KRADT§rsEURK(24t.L1§?361) €0}
CDATA (ARAD(I) 0 J=148) 724D, 464004005,29246.006,92847:211¢8, o;. D
TCIST (U1 el 1 1061)/0c6“l96020603012”496“5-6“601207060610 i 18§
C20ATMXLUP) 10221 46)) /0,0em] . 73241, 7326210732415 7326200,0em3obb40 CIRM L
3304641=14 73291373201, 732410732¢=3: 4643464430464 30 asa.zon.oe RGLIN
 4m5,106¢5,10042).732¢281 1732001 ,732025,106¢5:196003, 0004304644+ _1Ru L
TOm3e4h4 43 4649'5 196.5, 1964¢»5¢1969 2 ’ “090,'6 9539609280‘3.“6“9 !aMVf“
63, 4649-Q0464 3, 66Qc-6o9?80609289"1 732¢1¢7320°%019605:.19646.0280¢ . 1AM F
7"6.92801 1 1320m)] , 7329054198 96 900609’8025'6 92306 9287y~ IRM
B(AIMY(JB)9J3=1061)/0.0%10002”'10001 002000-20002900003.002““3000; 189

93, 00200026;2 0920094009-40601 00'1009’5000500"

5,“950

Demlo0e160y

18

1m4i 00204000 =46003¢0029°300030006600%660¢280600=64N00286. 0&'600920001ﬁﬂ-:i
2%24¢0e 74 0'"7_3’”500'5.0'?90"206.,.60.700'5.0'“5.0.8 Do, 9‘. 1AM

. 8%04004,00744070.

06 !

't

1AM {:

Q(CORK(JG)9J481024)l3°00001aﬂ?ﬁ?ﬁ'ﬂl0575709-100608660e50-08660050
_50,00140421,05200,0421,041, 0004002815001, 15@.1.&14/

IBM

. , . fem |
COMMENCE - G

”ar-

EX

cos:v/ngntuss L i

T = K*1
RT = DILATE®(TSR) -

2603

TFIRTI 2603426032610
s KMy, A ..

— N0 2604 J = Tk

XWHN(J)y=X .

2604

vwnn(J)-v

IF(KFY(&)»LE 0): WR!TE (LB 865) YOXOMH

2606

2610

RETURN
MUCH = M!NO(MN.61)

2620

MW 2 KeMW
MzMUCH

2621

2622

IF(M-4)56400?6400262§
YR=LI'ST.(M)

2623

1Fcr-a-noAnAntxa)k*‘éssaeaooéaao

MzMe]

2630

GO T0 2621

.RR= AMINI(RTIARAD(IR)QZo“R’

0 2631 J=1 M
K o= K+d

TF(RYPASS) 2632.263?

92633
vuunlMJuv*nvnAcn ABDAAeMV.L A
[Alad LY In"ﬂlll‘

ib 1

£31.

k

60 Th 95%1 ‘ * S S Amm s>

632 . AWHDIK} aX+RROAIMKLIVZER .. .. . L
631 YWHT (R Y =Y+RROATMY (J} e e T
GO TN 2451 . - ’ o e

N




2640 RR=FY -~ T
5. 8 nxLAfranaconkcubaOt n
\ 1F(p7-9)?642.26¢2c2641 - ‘
2641 - PR=(RT+8§)8,85 . . .-~
2642"”0 ?Mw JEIeM T T
K = Ky
L-cM-lsaM+?oJ
] _ 1F(BYPASS) 2644.26 . .
264% XwH o onxttr)owi'f‘ RN
" 860 Y0 2643 L .
~~~~~ T645 XN TR SXFRROCORK (LTI 78X
2643 YWHN{K) =Y+RROCORK (L) . L
2651 MUCHEMUCH=M e
IF(MUCH.GT.0) GO TO 2620 N
“TFIREY (H) «LE+0) ua;vE‘TEE.asi»ckuﬁtdaoxuuntaa.Jcloxa o
. 60 To ’656 e »
. = MxNOtMu K+bl) b e
g nd‘?ﬁE@ Jre Tek 7 T
L XHHn(J).-ﬂYHHQ}Jeﬁli
2662 YWHNTJY = YWHD(S=81)
. 2650 rrtmw-x) 2660.2560.2661 L e
, 865 FOR"ﬂT(BXvZ?B.?o!Go&H TIMES) L
i 861 FogﬁKTTE(sx.ZFSJE:t ‘ R
, CEND o L L

The GOORD(MW, K) subroutine is used to find-aimpoints:for
the warheads of each-type assigned by STRIKE. fo-any targets (ej:pg:?t:j. :
. - o N

target coordinates, ridius, and warhead radius is passed to COORD
indirectly by'STRIKE' havmg stored them in. the- cémmon block /MON/
Depending upon the rélative size of the tirget to Wa;::hgaﬂ i'adii aime-. ?

points are chosen either at ;thertgfget'caordinatgs.o’x in:a pa_ti:erirggj« ‘

TAnSN

s Ss an

i
Y

array around them: 'The array wiil Wiso ve intiu

1

of weapons MW to be put-down and.-may {EMW ﬁa Iargex enough gw'e~r
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SIBFYC CMPTDF  JFCK T DR
unnnUTtME COMPUT(JQJZQtTvpvJ!oYJ¢XJ’,;um“-ﬂw_ s i i

>
e
=
-~}
d
§

TATA BN 7 ESTRKATOT S e
_. Do 2o !T-qu o e
™ ~ TFINANE, Ee.‘TYFTTT)» 60 ‘""Ei T T T e
20 CONTINIE __ \ . I
RN S B
2) 1B =1 U SN SRR
TF{TTeRT 1) 16 = JZOIT~1041 o o

L TE = Iz e AN SRR
< no ;?? 'N - !B'IF o i o N ' ~ “ o B 4 Y‘(j..«,‘
TFLYJEIN) o GTS YN OR, YJ(IN).L?.YS OR.XJ!
A Gn Th 22

= ARSCIYN=YJUINYYLYSCI 4L . . . P s,

= ABS{(XV=XJ(INII/XSCI 8y B
YF(AMA°(KY0KX)9EQ o BLINK) 60 T0 2; M ) L N
“BMAP (KY.oKX) = ASTRK - T T T e AT

601N 22 _ L PP
73 AMAP (KY+KX) & CHAR = S TP
22 CONTTINUE 4 _ et
T RETURN. o § T

The-COMPUT subrcutine looks up the coordinates of all:the

sites of a spécific type and checks them with the boundaries of the :‘;\ st

. e
map being constructed, Those outside are-ignored. For the interior
points the appropriate symbol is stored in the meémory Sq_ua;‘-é éo‘rres < AN : '

ponding to the rounded- off coordinatés; If more than two- items occupy

the samhe square on the same map they are replaced byhan asterika‘;‘ .
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it is sometimes desirable to substitute.-a "DUMMY!" subrottine: ofs, B B
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in place of one or raore of the main routines in runs where it ts.known: - Lo wedic
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that such routines will not be-exercised: This is particuldrly true whem. .. :'¢ . e
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submitting the program in.card form, either source or binary decks,

A
.
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as considerable weight and, space thay be saved, This prograin is.

N
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